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PREFACE 


In  this  work  the  author  has  attempted  to  treat  the  subject  of  "  Surgical 
Diagnosis  "  upon  fairly  broad  lines.  It  has  seemed  to  him  that  the  practical 
value  of  such  a  treatise  would  be  increased  if,  in  addition  to  a  description  of 
methods  of  examination  and  a  relation  of  signs  and  symptoms,  there  were 
added  some  pathological  data,  as  well  as  brief  histories  of  illustrative  cases. 
In  carrjing  out  this  idea,  however  imperfectly,  he  hopes  he  may  have  suc- 
ceeded in  giving  to  the  medical  profession  a  book  which  shall  be  at  once  a 
help  to  those  who  desire  to  study  the  subject  of  surgical  diagnosis,  as  well 
as  a  direct  aid  to  the  physician  and  surgeon  in  arriving  at  a  correct  diagnosis 
in  the  individual  case.  The  work  embodies  to  some  extent  the  impressions 
gained  during  an  experience  extending  over  a  period  of  nearly  twenty-five 
years,  spent  in  the  surgical  wards  of  three  hospitals  in  the  city  of  New  York — 
namely,  Bellevue,  the  Roosevelt,  and  the  New  York  Hospital. 

In  preparing  this  work,  the  author  has  had  constantly  in  mind  the  needs 
of  the  praciitioner  of  general  medicine,  and  it  is  to  him  especially,  he  believes, 
that  this  work  will  be  found  valuable. 

The  author  desires  to  express  his  gratitude  to  the  following  gentlemen 
for  permitting  him  to  use  illustrations  from  their  publications :  Dr.  Francis  S. 
Watv<ion,  of  Boston ;  Dr.  George  Woolsey,  Dr.  Pearce  Bailey,  Dr.  M.  A.  Starr, 
Dr.  F.  T.  BrouTi,  and  Dr.  Frank  Hartley,  of  New  York ;  Dr.  Harvey  Gushing 
and  Dr.  Howard  Kelly,  of  Baltimore. 

The  following  gentlemen  have  been  kind  enough  to  give  to  the  author 
photographs  of  their  own  cases,  or  to  permit  him  to  use  such,  some  of  which 
are  reproduced  in  the  text:  Dr.  Gharles  L,  Gibson,  Dr.  Ellsworth  Eliot, 
Dr.  Francis  W.  Murray,  Dr.  Lucius  W.  Hotchkiss,  Dr.  Jameia  C.  Ayer,  Dr. 
Benjamin  S.  Barringer  (a  number  of  original  drawings  of  patients  and 
specimens).  Dr.  Lewis  A.  Conner,  Dr.  T^wis  A.  Stinison,  Dr.  P.  R.  Bolton, 
Dr.  WiUifim  A,  Ppwnes,  Dr.  Eugene  Pool,  Dr.  James  N.  Hitzrot. 
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The  author  wishes  especially  to  express  his  thanks  to  Dr.  Charles  E.  Farr. 
For  the  past  five  years  Dr.  Farr  has  taken  photographs  of  nearly  every  case 
entering  the  New  York  Hospital  which  could  be  of  use  in  this  book,  when  it 
was  practicable  for  him  to  do  so.  A  small  proportion  only  of  these  could  be 
utilized  for  reproduction  as  illustrations.  In  many  instances  the  condition 
of  the  patient  forbade  more  than  a  hurried  snapshot  under  unfavorable  con- 
ditions of  light,  and  for  this  reason  the  results  have  not  been  such  as  could 
be  utilized  in  this  work.  The  pictures  have  been  taken  of  medical  and  surgical 
cases  alike  entering  the  ser\'ices  of  the  physicians  and  surgeons  on  duty  in 
the  hospital,  and  I  desire  to  thank  these  gentlemen  in  general,  as  in  a  pre- 
vious paragraph  I  have  done  by  name,  for  permitting  me  to  use  the  material 
in  their  respective  ser^uces.  A  certain  proportion  of  the  photographs  were 
taken  by  the  author  himself,  as  well  as  many  of  the  X-ray  pictures. 

The  author  wishes  to  thank  Dr.  James  II.  Kenyon  for  reading  and  cor- 
recting the  manuscript,  and  for  aid  in  many  other  ways. 

The  author  desires  especially  to  express  his  gratitude  to  Dr.  Charles  Mc- 
Burney  for  a  large  collection  of  pliotographs  accumulated  during  his  long  and 
distinguished  career.  He  also  wishes  to  thank  him  for  the  advantage  enjoyed 
throughout  a  period  of  many  years  by  a  close  association  with  him  in  surgical 
work,  thereby  enabling  the  author  to  collect  many  of  the  data  of  surgical 
diagnosis  embodied  in  this  work. 

He  wishes  to  thank  Prof.  George  S.  Ilimtington,  the  head  of  the  anatom- 
ical department  of  the  Cohmibia  University  Medical  College,  for  many  personal 
communications  in  regard  to  topographical  anatomy,  and  for  his  kindness  in 
permitting  the  author  to  utilize  his  article  on  "  The  Genetic  Interpretation 
and  Surgical  Significance  of  Some  Variations  of  the  Gcnito-urinary  Tract" 
in  the  section  devoted  to  the  Congenital  Anomalies  of  the  Kidney  and  Ureter. 

The  author  wishes  to  express  his  gratitude  to  liis  sister,  Alice  G.  Johnson, 
and  to  his  wife,  Louise  T.  W.  Johnson,  for  practical  aid  and  encouragement 
throughout  tlie  performance  of  a  long  and  tedious  task. 

Alexander  B.  Johnson. 
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CHAPTER   I 
WOUNDS 

Wounds — Definition  and  Classification. — A  wound  may  be  defined  as  a  solu- 
tion of  continuity  of  the  tissues  of  the  body  produced  by  traumatism,  with  or 
without  a  break  in  the  skin  or  mucous  membrane.  When  there  is  no  break 
in  the  continuity  of  the  surface,  we  speak  of  the  injury  as  a  subcutaneous 
vmnd,  or  conhmon.  When  the  skin  or  mucous  membrane  is  broken,  we  speak 
of  such  injuries  as  open  wounds, 

SuBciTTANEous  WouNDs. — While  wounds  of  either  class  may  be  of  any 
<lojrree  of  severity,  subcutaneous  wounds  possess  this  peculiarity,  namely,  that 
thev  are  not  usually  exposed  to  the  invasion  of  pyogenic  or  otlier  microbes  from 
without,  as  is  tlie  case  with  open  wounds,  in  wliich  the  skin  or  mucous  mem- 
brane is  broken.  Consequently,  in  subcutaneous  injuries,  one  of  the  greatest 
{xrils  to  whieli  the  human  body  is  exposed  is  avoided  almost  completely ;  and 
yet,  under  certain  conditions,  subcutaneous  injuries — notably  if  slight  in  cliar- 
acter,  and  if  they  occur  in  parts  where  the  blood  circulation  is  naturally  slow — 
«lo  occasionally  become  infected.  When  wounds  of  this  kind  are  superficial, 
and  involve  a  portion  of  the  thickness  of  the  skin  or  mucous  membrane,  or  if 
the  nutrition  of  the  skin  is  materially  impaired,  they  may  become  infected 
from  the  bacteria  in  or  upon  the  skin  by  continuity  of  structure.  This  is, 
however,  an  uncommon  occurrence;  and,  although  subcutaneous  injuries  may 
be  aeoonipanied,  as  we  shall  see  later,  by  constitutional  disturbance,  their 
infection  is  comparatively  rare.  If  so  be  that  the  patient  has  a  suppurating 
f^ions  in  some  other  part  of  the  body,  the  subcutaneous  wound  may  still  heal, 
and  usually  does  heal,  without  difficulty. 

There  is,  nevertheless,  an  infection  which  takes  place  through  the  blood 
in  snlx»utaneous  injuries,  both  by  pyogenic  and  other  microbes.  A  common 
example  of  this  kind  of  infection  is  the  acute  purulent  infection  of  the  shafts 
f'f  the  long  bones  in  children  (the  acute  suppurative  osteomyelitis).  The 
^lisease  commonly  begins  near  the  ends  of  the  shaft  of  the  bone,  and  quite 
^'ften  follows  some  slight  injury.  The  same  is  true  of  tuberculosis  of  the 
bones.  In  these  cases  we  must  assume  that  the  injury  has  produced  a  place 
of  diminished  resistance,  and  that  the  bacteria  circulating  in  the  blood  have 
fonnd  here  a  favorable  soil  for  their  development.     Such  bacteria,  in  the  case 
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2  WOUNDS 

of  tuberculosis,  often  originate  in  a  tuberculous  lymphatic  gland,  situated  in  the 
mediastinum  or  elsewhere. 

Open  Wounds. — These  may  be  classified  for  purposes  of  description  into 
those  caused  by  blunt  violence,  such  as  blows  with  rfubs,  falls,  and  crushing 
injuries,  known  as  contused  and  lacerated  wounds,  and  wounds  caused  by  sharp 
instruments,  such  as  knives,  swords,  daggers,  and  the  like;  and  these  may  be 
subdivided  into  (1)  tliose  in  which  tlie  length  of  the  wound  is  greater  than 
the  depth,  or  relatively  large  compared  with  the  depth — incised  wounds — and 
(2)  wounds  in  which  the  depth  greatly  exceeds  the  size  or  calil)er  of  the 
wound  canal — punctured  wounds.  If  some  specific  poison  is  introduced  into 
the  wound  at  the  time  of  its  infliction,  it  is  called  a  poisoned  wound.  Snake 
bites,  insect  stings  and  bites,  and  wounds  from  poisoned  arrows  are  of  this 
class.  Still  another  class  of  wounds  are  produced  by  missiles  fired  from  guns 
and  rifles.  They  partake  both  of  the  character  of  punctured  wounds  and  of 
contused  wounds.  We  may  speak  also  of  simple  and  of  complicated  wounds. 
An  ordinary  cut  involving  the  soft  parts  is  known  as  a  simple  incised  wound. 
If,  however,  a  joint  or  one  of  the  cavities  of  the  l)ody  is  also  wounded,  we 
speak  of  the  woimd  as  a  complicated  wound.  In  reference  to  certain  parts 
of  the  body — notably  the  abdomen,  the  thorax,  and  the  skull — we  speak  of  a 
wound  as  penetrating  or  non penetrating y  as  the  case  may  be;  or  if  the  wound 
passes  entirely  through  the  wounded  part,  we  speak  of  it  as  a  perforating 
wound. 

A  very  important  distinction  to  be  drawTi  in  regard  to  wounds  depends 
upon  whether  they  are  clean  wounds,  such  as  are  made  by  the  surgeon  during 
properly  performed  operations,  or  whether,  on  the  other  hand,  tliey  are  soiled 
with  foreign  material,  contain  foreign  bodies,  or  are  actually  infected  with 
pyogenic  or  other  microbes.  All  accidental  wounds  are  properly  regarded  as 
possibly  infected  wounds,  and  in  general  are  treated  accordingly.  The  signs 
and  symptoms  belonging  to  all  wounds  which  involve  the  skin  or  mucous 
membrane  are  three:  namely,  gaping,  pain,  and  hemorrhage. 

SUBCUTANEOUS   INJURIES 

Signs  and  Symptoms. — Tlie  signs  and  symptoms  of  subcutaneous  injuries 
vary  greatly  wuth  the  severity  of  the  violence  applied,  and  with  the  part  of 
the  body  injured.  A  discussion  of  tliis  topic  will  fall  more  properly  imder  the 
head  of  Il<*gional  Surgery.  A  few  only  of  the  characters  of  such  injuries  may 
be  mentioned  here. 

Pain  in  Snbentaneons  Injuries. — Pain  is  a  very  constant  symptom  of  subcu- 
taneous injuries.  It  varies  greatly  with  the  character  of  the  tissues  injured. 
Contusions  of  those  parts  richly  supplied  with  sensitive  nerves  are  very  painful 
injuries;  for  example,  contusions  of  the  fingers  and  toes,  contusions  of  the 
bone,  of  some  portions  of  the  face,  and  of  some  other  regions.  The  pain  of 
contusions  is  due  in  part  to  the  injury  of  the  nerves,  and  in  part  to  the  pressure 
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produced  by  the  blood  poured  out  from  the  torn  blood-vessels  upon  the  nerve 
endings  of  the  injured  part.  This  pain,  due  to  the  pressure  of  effused  blood, 
varies  greatly  in  different  regions  of  the  body,  and  this  depends  partly  upon 
the  nerve  supply  of  the  injured  region  and  partly  upon  the  density  or  laxity 
of  the  tissues.  An  injury  of  the  subcutaneous  tissues  of  the  arm  or  leg  may 
be  accompanied  by  but  little  pain,  although  the  quantity  of  effused  blood  is 
considerable;  the  tissues  are  lax,  and  the  effused  blood  easily  finds  its  way 
through  the  tissues.  A  contusion,  however,  of  the  end  of  the  finger,  with  the 
effusion  of  a  few  drops  of  blood  only,  between  the  finger  nail  and  its  matrix,  is 
a  very  painful  injury  indeed. 

Effttied  Blood  in  Snbcntaneons  Injuries. — Certain  special  signs  and  symp- 
toms due  to  effused  blood  in  certain  regions  will  be  referred  to  more  especially 
under  the  head  of  Regional  Surgery.  For  example,  a  quantity  of  blood  poured 
out  into  the  interior  of  the  skull  may  produce  serious,  or  even  fatal,  symptoms, 
although  the  amount  of  blood  be  small.  When  blood  is  extravasated  into  the 
subcutaneous  tissues  in*  considerable  quantity,  it  forms  a  circumscribed  elastic 
tumor  beneath  the  skin,  giving  signs  of  fluctuation.  If  such  a  tumor  commu- 
nicates with  an  artery  of  considerable  size,  it  may  even  pulsate,  and  may  form 
what  is  kno^vn  as  an  aneurism,  or  arterial  hematoma  (see  Aneurism,  page  329). 

Ecchymoses  in  Snbentaneons  Injuries. — Ordinarily  blood  extravasated  be- 
neath the  skin  makes  its  way  rather  rapidly  through  the  meshes  of  the  con- 
nective tissue  in  the  vicinity,  and  is  absorbed  in  from  a  few  days  to  a  few 
weeks,  according  to  the  amount  of  blood  and  the  situation.  Sonic  of  the  blood 
finds  its  way  to  the  surface,  and  produces  a  characteristic  discoloration  of  the 
skin  (ecchymosis).  The  color  is  at  first  dark  red,  blue,  or  purple,  and  within 
twenty-four  or  forty-eight  hours  the  edge  of  tlie  ecchymosed  area  becomes 
lighter  in  color  and  of  a  violet  hue,  and  the  discoloration  increases  in  size. 
As  the  days  go  by  the  edge  of  the  discolored  area  becomes  yellow,  while  the 
central  portion  becomes,  first  brown,  then  green,  and  finally  yellow,  this  being 
the  last  color  to  disappear.  In  vascular  regions,  where  absorption  takes  place 
rapidly,  these  color  changes  may  be  passed  through  in  a  few  days.  In  the 
subcutaneous  tissues  of  the  extremities,  however — ^notably  in  the  leg — the  dis- 
coloration may  last  for  many  weeks.  The  effused  blood  travels  beneath  the 
surface  to  some  extent  by  gravity ;  hence,  an  injury  of  the  shoulder  may  give 
rise  to  ecchymosis  of  the  elbow  and  forearm,  which  may  not  appear  for  several 
<iay8  after  the  injury.  The  different  shades  of  color  are  due  to  gradual  changes 
in,  and  the  absorption  of,  the  pigment  of  the  blood. 

Subcntaneons  Injuries  to  Hnscles. — Subcutaneous  injuries  may  be  of  any 
possible  degree  of  severity.  They  may  consist  of  merely  the  rupture  of  a  few 
minute  blood-vessels  beneath  the  skin,  or  the  fascia  covering  the  muscles  may 
te  ruptured,  sometimes  with  the  production  of  a  hernia  of  the  muscular  belly 
through  the  rent,  to  be  recognized  by  the  formation  of  a  soft  swelling,  noticeable 
chiefly  when  the  muscle  is  put  in  a  state  of  contraction.  Muscular  bellies,  also, 
^y  be  ton^  completely  or  partly,  and  tendons  ruptured  or  torn  away  fron; 
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their  attaehnicTits  to  the  bone.  If  a  musele  of  considerable  size  is  riiptured, 
a  cavity  or  IniUus  may  be  very  distinetly  felt  by  passing  the  fingers  iilcmg  the 
limb  and  making  gentle  pressure.  When  the  site  of  the  rnptirre  in  the  nmsele 
is  readied,  j^onte  lenderness  will  he  eoniphiined  of,  and  the  fingers  of  tlie 
exaniining  hand  will  sink  more  or  less  deefdy  intn  the  gap.  Loss  of  function 
of  the  niiisHe,  or  weakness,  may  also  he  demonstrated,  and  that  portif>n  uf 
the  rriusele  wldcdi  still  contracts  under  the  control  of  the  will  may  form  4 
visible  and  [mliiahle  tumor.  ■ 

Subcutaneous  Injuries  to  Tendons, — If  a  tendon  is  ruptured  or  torn  from 
its  hony  insertion,  the  formation  of  a  tumor  will  usually  he  obiserved  wbtm  the 
musele  eontraets^  and  in  case  the  tendon  is  tlie  sole  insertion  of  the  muscle^ 
loss  of  function  will  be  complete  in  tliat  musele.  Such  ruptures  may  cx-eur 
from  direct  violence,  or  from  a  violent  contraction  of  the  musele  itscdf.  The 
ligamentum  patella*,  the  biceps  tendon  of  the  arm,  and  occaaionully  otlier 
tendons  are  torn  in  this  way. 

Subcutaneous  Injuries  to  Nerves. — These  may  he  of  the  nature  of  contusions, 
more  or  less  severe,  or  of  actual  erusbing  and  tutal  destVuction  of  nerves,  or 
of  ruptures  of  the  nerve  fibers,  with  or  without  simultaneous  rupture  of  the 
nerve  sheatli.  Dislocation  fif  certain  ner\^es — notably  of  the  ulnar  nerve  whore 
it  passes  ludiind  tbe  internal  condyle  of  the  humerus  at  tlie  elbnv — have  occa- 
sionally been  recorded.  Such  dislocation  may  occur  from  direet  or  from  mus- 
cular vmleuce,  and  the  dislocated  nerve  may  sometimes  be  felt  as  a  tender 
cord  lieneath  the  skin.  Tbe  symjitfmis  of  contusions  of  nerves  vary  with  the* 
severity  of  the  injury.  If  the  nerve  has  lieen  merely  bruised  and  not  actually 
destroyed,  the  iumiediate  symptoms  will  be  a  feeling  of  numbness,  sometimes- 
also  of  heat,  in  the  parts  sufjplied  by  the  nerve.  Tingling  and  prickling  sensa* 
tions  will  also  be  felt.  Later  there  may  he  anesthesia,  bypcrestbesia,  and  paral- 
ysis, sometimes  muscular  spasms  and  disturbances  of  nutrition  in  the  part 
which  the  nerve  supplies.  If  the  uerve  fibers  are  actually  destroyed,  iitrophy 
of  tlie  muscles  supplied  by  tbe  nerve  follows  with  reaction  of  degeneration. 

The  motor  symptoms  are  more  marked  than  tlie  sensory.  This  is  explained 
by  some  obsen^ers  on  tbe  ground  tliat  the  sensory  ner\^es  anastomose  more 
freely  than  do  tbe  motor  nerves,  and  by  others  on  the  ground  that  a  more 
perfect  conducting  power  is  necessary  io  conduct  motor  iiitluences  (see  page  irtO, 
Vtd.  I II J.  The  degree  of  destruction  in  which  a  nerve  trunk  has  been  subJ 
jected  cannot  always  \h*  recognize<l  at  unn?  when  the  iujurv  is  sulicutaneous.^ 
If  some  sc»usatu)ii  remains,  aJid  not  all  tlie  muscles  supplied  by  the  nerve  are 
paraly:2ed,  tbi*  iwrvi::  has  not  been  ccuui»letely  destroyed,  and  tbe  iiroguosis  is 
not  unfavorable.  If,  on  t!ie  otber  hand,  tlie  jtarts  supiilicd  by  the  nerve  are 
entirtdy  pa  i  id  ess  and  insensitive,  ami  if  eoiufjlcte  jiara  lysis  of  tlw  museles 
supplied  hy  tlie  nerve  is  presmt,  and  if  rapid  and  complete  wasting  of  the 
muscles  ix»curs,  tbe  nerve  i«  destniyed.  (Tlie  Injuries  of  Sprcial  Nnves  will 
be  spoken  of  undt-r  lleginnal  Surgery.  Injuries  of  bijiies  and  ji dirts  will  be 
c'poken  of  under  separate  headings.) 
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CONTUSED   AND   LACERATED    WOUNDS 

Contused  and  lacerated  wounds  occur,  as  already  stated,  from  the  effects 
of  blunt  Violence.  They  are  interesting  to  the  surgeon  from  a  diagnostic  point 
of  view  for  a  number  of  reasons.  These  wounds,  from  the  manner  of  their 
infliction  and  from  the  diminished  vitality  of  the  tissues,  are  frequently  in- 
fected. The  infected  material  is  frequently  so  pressed  into  tlie  tissues  at  the 
time  the  injury  is  received  that  it  is  impossible  entirely  to  remove  it.  The 
contusion  and  laceration  of  the  tissues  is  such  that  the  vitality  of  the  injured 
part  may  be  impaired  or  lost  over  an  area  large  or  small.  The  integrity  of  an 
entire  limb  (or  the  life  of  the  individual)  may  be  endangered  The  intelligent 
care  of  injuries  of  this  class  demands  a  high  degree  of  skill  and  judgment  on 
the  part  of  the  surgeon. 

Character  of  Contused  and  Lacerated  Wounds. — ^In  the  examination  of  con- 
tused and  lacerated  wounds,  a  number  of  questions  will  arise  for  solution. 
Some  of  these  will  be  considered  here,  and  some  may  more  proj)erly  be  spoken 
of  under  Regional  Surgery.  In  the  first  place,  the  surgeon  will  remember  that, 
in  the  examination  of  these  wounds,  the  same  tcchnic  must  be  carried  out  as 
accompanies  any  aseptic  surgical  operation.  No  wound,  fresh  or  old,  is  so 
dirty  or  so  infected  but  that  further  infection  is  possible.  In  contused  and 
lacerated  wounds  there  is  added  the  necessity  of  removing,  as  far  as  may  be, 
foreijm  bodies  and  infected  materials  introdnced  at  the  time  of  the  injury 
or  later.  It  is  astonishing  how  much  may  be  accomplislied  in  this  direction 
if  only  sufficient  care  and  pains  be  taken.  In  tliese  wounds  it  often  happens 
that  the  wound  of  the  skin  is  comparatively  small,  while  the  stripping  of  the 
skin  from  the  deeper  parts  and  the  injury  to  the  deeper  structures  is  extensive. 
In  such  cases  the  skin  wound  may  be  enlarged  to  a  sufficient  extent  to  permit 
free  insj)ection  of  the  deeper  structures ;  the  skin  incision  should  be  made  in 
such  position  and  direction  that  the  blood  supply  of  the  skin  will  be  preserved 
as  far  as  may  be. 

To  determine  to  what  extent  the  vitality  of  the  skin  has  been  destroyed  by 
the  injury  in  recent  cases  is  not  always  easy.  The  surgeon  may  be  assisted 
in  his  judgment  by  certain  simple  observations.  In  some  regions  of  the  body 
the  skin  and  subcutaneous  tissues  have  an  extraordinary  vitality,  due  to  their 
abundant  blood  supply.  The  scalp,  the  face,  the  tongue,  the  scrotum,  the  penis, 
the  palm  of  the  hand,  and  fingers  and  toes,  are  notably  well  supplied  with 
Wood ;  and  a  degree  of  contusion  and  laceration  which  would  lead  to  necrosis 
in  other  regions  may  be,  and  often  is,  recovered  from  in  these  parts.  If  flaps 
of  skin  and  subcutaneous  tissue  are  stripped  up,  their  survival  is  rendered  more 
probable  if  the  blood  supply  runs  into  the  base  of  the  flap  rather  than  in  the 
opposite  direction.  If  the  skin  is  extensively  stripped  up,  and  at  the  same 
time  separated  from  the  subcutaneous  tissues,  this  indicates  that  the  blood 
supply  of  such  skin  is  probably  destroyed,  and  that  such  a  flap  of  skin  will 
become  necrotic,  either  wholly  or  in  part     Skin  and  subcutaneous 
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tissues  which  are  frayed  out  and  shredded  into  a  fihrous  fringe,  are  unques- 
tionably dead. 

The  vitality  of  tendons  is  remarkable,  although  their  blood  supply  is  smalL 
If  they  can  be  covered  by  living  healthy  tissues  and  their  continuity  is  not 
destroyed,  it  may  generally  be  assumed  that  they  will  live,  and  that  their 
function  will  be  more  or  less  perfectly  preserved.  Muscular  tissue  which  is 
pulpified  will  usually  not  survive;  but  if  sound  muscular  tissue  exist  above 
and  below  the  point  of  injury,  and  the  nerve  supply  of  the  muscle  is  intact,  a 
fibrous  splice  may  take  the  place  of  the  divided  muscle,  or  union  by  suture 
may  result  in  a  useful  muscle.  As  has  been  stated  under  tlie  head  of  Subcu- 
taneous Injuries,  a  nerve  trunk  may  be  contused  with  only  temporary  disability, 
or  its  nerve  fibers  may  be  destroyed  with  preservation  of  the  fibrous  sheath. 
The  diagnostic  conclusions  to  be  drawn  from  the  mere  appearance  of  such  a 
nen^e  in  a  recent  wound  are  not  definite,  unless  the  nerve  trunk  be  actually 
severed,  when  it  is  certain  tliat  motor  and  sensory  paralysis  will  result,  and 
be  permanent,  unless  the  divided  ends  are  united  by  suture. 

Injuries  of  the  Blood  Vessels  in  Contused  and  Lacerated  Wounds. — Such  in- 
juries are  of  the  greatest  diagnostic  and  prognostic  importance.  While  such 
wounds  may  bleed  freely  and  even  fatally,  the  hemorrhage  is  generally  far 
less  than  is  the  case  with  incised  wounds.  The  vessels  are  often  torn  across 
or  crushed  in  such  a  manner  that  the  coats  of  the  arteries  become  twisted,  con- 
tracted, and  retracted,  and  in  many  instances  the  ends  of  the  torn  vessels  are 
either  wholly  or  partly  closed,  and  bleeding  is  slight  or  absent  I  have  seen 
several  instances  in  whicli  the  entire  up[)er  extremity  had  been  torn  off  by 
machinery,  or  crushed  off  by  the  wheels  of  a  railway  carriage,  and  no  bleeding 
has  occurred  from  tlie  axillary  artery.  The  end  of  the  vessel  could  be  plainly 
seen  in  the  wound,  either  pulled  out  into  a  solid  cord  or  twisted  in  such  a 
manner  that  no  blood  escaped. 

In  the  examination  of  such  wounds,  if  superficial  and  of  moderate  extent, 
the  source  of  bleeding,  if  such  exist,  is  usually  easily  seen,  whether  from  arte- 
ries or  veins.  If  the  injury  involves  the  cranial  cavity  or  thorax  or  abdomen, 
special  diagnostic  signs  and  symptoms  exist  which  will  be  discussed  under 
Regional  Surgery.  In  injuries  of  the  extremities,  if  extensive,  the  condition 
of  the  main  artery  of  the  limb,  and  consequently  of  the  nutrition  of  the 
extremity,  may  generally  be  inferred  by  finding  pulsation  in  the  radial  and 
ulnar  artery  at  the  wrist,  or  the  dorsalis  pedis  and  posterior  tibial  at  the  ankle, 
as  the  case  may  be.  If  such  pulsation  is  present,  the  limb  will  probably  retain 
its  vitality,  if  infection  can  be  avoided.  Absence  of  such  pulsation,  together 
with  coldness  of  the  fingers  or  toes  and  paleness  of  the  hand  or  foot,  indicates 
serious  impairment  of  nutrition.  Destruction  of  both  the  main  artery  and 
vein  of  the  limb  is  of  most  serious  import.  Destruction  of  the  artery  alone 
is  less  so,  and  destruction  of  the  axillary  or  femoral  vein,  with  preservation 
of  the  artery,  are  still  less  threatening;  but  any  one  of  these  conditions  may 
involve  partial  or  complete  loss  of  uutritipu  of  the  Uwb, 


CONTUSED  AND  LACERATED  WOtJNDS  7 

An  observation  made  when  I  was  interne  in  Belleviie  Hospital  is  suggestive 
and  instructive.  A  large,  well-nourished  man,  thirty-eight  years  of  age,  was 
brought  to  the  hospital  suffering  from  a  severe  contused  and  lacerated  wound 
involving  the  soft  tissues  above  and  below  the  fight  elbow-joint.  On  the 
anterior  aspect  the  skin  was  extensively  stripped  up  from  the  deeper  tissues 
along  the  front  of  the  limb  for  a  distance  of  six  inches.  The  flexor  muscles 
of  the  forearm  were  stripped  of  their  fascial  covering  over  a  similar  area.  The 
bones  were  uninjured.  The  elbow-joint  was  not  opened.  The  wound  had  been 
received  within  an  hour  from  the  time  the  patient  entered  the  hospital.  On 
the  inner  side  of  the  limb  the  lower  two  inches  of  the  brachial  artery  were 
exposed  in  the  wound,  and  the  vessel  was  separated  for  a  like  distance  from 
its  attachments.  The  vessel  pulsated  freely,  and  the  pulsations  of  the  radial 
and  ulnar  arteries  at  the  wrist  were  easily  felt  The  wound  was  cleansed  and 
dressed  carefully  according  to  tlie  methods  in  vogue  at  that  time  (1886). 
Within  twenty-four  hours  the  pulsation  of  the  radial  and  ulnar  arteries  at 
the  wrist  had  ceased,  and  the  hand  had  become  cold.  Examination  of  the 
wound  showed  that  the  brachial  artery  no  longer  pulsated.  It  had  become 
filled  with  a  thrombus.  Later  the  forearm  became  gangrenous ;  a  mixed  sapre- 
mia  and  septicemia  occurred.  Amputation  was  done  at  the  upper  third  of 
the  arm.     The  patient  did  not  survive. 

Infection  of  Contused  and  Lacerated  Wounds. — Contused  and  lacerated 
wounds,  from  the  nature  of  their  production  and  from  the  diminished  vitality 
of  the  tissues,  are  not  only  more  apt  to  be  infected  than  other  wounds,  but  the 
infection  is  of  a  more  serious  character.  The  pyogenic  cocci  find  a  favorable 
soil  for  their  development,  as  do  also  other  infectious  germs  and  saprophytes. 
The  diagnosis  of  infection  in  such  wounds  is  usually  easy.  They  are  peculiarly 
liable  to  the  spreading  phlegmonous  or  necrotic  infections  caused  by  Strepto- 
coccus pyogenes,  to  cellulitis,  IjTuphangitis,  to  pocketing  of  pus  due  to  the 
irregular  shape  of  the  wound  cavities,  and  to  constitutional  infections,  septic 
intoxication,  sapremia,  septicemia,  and  pyemia  (see  diagnosis  of  these  dis- 
eases). The  constitutional  depression  following  immediately  upon  the  receipt 
of  these  injuries  is  often  grave,  irrespective  of  injuries  of  special  organs. 

Diagnosis  of  Contused  and  Lacerated  Wounds  from  a  Medico-legal  Point  of 
Tiew, — In  the  diagnosis  of  contused  and  lacerated  wounds  it  sometimes  hap- 
pens tliat  from  a  medico-legal  point  of  view  it  is  important  to  know  the 
character  of  the  instrument  which  produced  the  wound.  In  this  connection 
His  to  be  remembered  that  stones,  sticks,  clubs,  and  the  like,  when  brought  into 
violent  contact  with  a  layer  of  soft  parts  covering  bone,  may  produce  a  wound 
vhich  closely  resembles  in  shape  the  outline  of  the  object  which  caused  the 
^ound.  This  is  especially  noticeable  in  wounds  of  the  scalp,  where  the  soft 
parts  are  cut  between  the  object  and  the  surface  of  the  skull  along  the  line 
^f  contact.  Under  such  circumstances  the  shape  of  the  wound  may  accurately 
represent  in  size  and  shape  the  end  of  the  stone,  club,  or  the  like,  with  which 
a  blow  was  struck.     Moreover,  such  wounds  may  be  linear  in  form,  and  may 
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sbow  very  little  contusion  of  the  wound  edges;  they  may  closely  rese 
wounds  made  by  a  sharp  instrimient. 

INCISED    WOUNDS 

Incised  wounds  are  those  made  by  sharp  or  cutting  instruments:  kr 
swords,  pieces  of  glass,  etc.  They  are  such  wounds  as  are  made  by  the  surg 
knife.  They  possess  several  characters  which  serve  to  distinguish  t 
Among  those  are  pain,  a  marked  tendency  to  gape,  and  bleeding. 

The  Pain  of  Incised  Wonnds. — It  is  most  acute  at  the  moment  of 
infliction.    The  sharper  the  instrument  the  less  the  pain.    The  skin,  the  ne 
and  bone  are  the  most  sensitive  structures  when  cut.     Those  regions  oj 
body  most  plentifully  supplied  with  cutaneous  nerves  hurt  most  when 
the  face,  the  genitals  and  anal  region,  and  the  fingers  and  toes.     The 
of  an  incised  wound  diminishes  to  a  dull  ache  soon  after  the  infliction  o: 
injury,  and  soon  disappears  entirely,  unless  irritated,  mechanically  by  mo 
chemically  by  dressings,  or  by  infection.     The  after  pain  of  even  so  extc] 
a  wound  as  an  amputation  of  an  extremity  is  not  usually  severe,  and  sub 
entirely  in  twenty-four  hours  or  less,  if  infection  does  not  occur. 

A  very  valuable  diagnostic  sign,  then,  in  the  case  of  incised  woum 
the  presence  or  absence  of  pain  during  the  days  following  their  infliction, 
no  spontaneous  pain  exists,  and  no  marked  tenderness  on  pressure,  the  sur 
ma}^  with  certain  exceptions,  feel  assured  that  the  wound  is  not  infecte 
doing  well,  and  does  not  need  to  be  inspected  or  disturbed,  except  in  < 
where  the  patient  is  unconscious,  or  where  strangulation  or  gangrene  o 
entire  limb  may  be  present.  This  absence  of  pain  is  one  of  the  most  valr 
guides  in  the  treatment  of  incised  wounds.  The  pain  of  divided  sons 
nerves  is  acute  at  the  moment  of  infliction,  but  subsides  speedily  if  the  n 
be  clean-cut  and  completely  divided.  Loss  of  sensibility  will,  of  course 
noted  in  the  area  supplied  by  the  ner\''e. 

The  Gaping  of  Wounds. — The  gaping  varies  much  in  different  region 
the  body,  also  according  to  the  depth  and  direction  of  the  wound.  In  situat 
where  muscular  layers  are  intimately  adherent  to  the  skin,  incised  woi 
gape  much  more  when  made  across  the  line  of  the  muscles  than  when  e 
parallel  to  the  direction  of  their  fibers.  Wounds  made  in  the  long  axis 
limb  gape  less,  as  a  rule,  than  do  wounds  made  transversely  thereto. 

Bleeding. — The  rapidity  of  bleeding  from  a  recently  incised  wound  dep 
upon  the  number  and  size  of  the  blood-vessels  divided.  The  character  of 
blooding  varies  with  the  character  of  the  divided  vessels — whether  artorie 
veins.  A  third  variety  of  bleeding  is  sometimes  knowTi  as  parenchyma 
blooding.  It  occurs  from  certain  regions,  notably  the  corpora  cavernosa  j 
and  corpus  spongiosum,  the  mucous  membrane  covering  tlie  turbinated  b 
of  tlie  nose,  and  some  of  the  glandular  organs  of  the  abdomen.  The  bloo 
a  mixture  of  arterial  and  venous  blood  from  small  but  numerous  vessels  of 
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kinds.  A  fourth  kind  of  bleeding  occurs  as  an  oozing  from  the  smallest  blood- 
ve>?els,  the  capillaries,  and  only  under  exceptional  circumstances  is  it  of  seri- 
ous significance.  Loss  of  blood  is  well  borne  by  strong,  healthy  adults ;  better 
by  women  than  by  men ;  badly  borne  by  infants  and  persons  of  advanced  age. 

The  Division  of  Muscles  and  Tendons  in  Incised  Wounds. — ^Division  is  to  be 
recognized  by  loss  of  function  of  the  injured  muscles  and  by  seeing  the  cut 
structures  by  direct  inspection  of  the  wound.  During  inspection  of  an  open 
wound  the  cut  surfaces  of  divided  muscles  can  hardly  escape  observation,  but 
divided  tendons  may  escape  the  notice  of  a  careless  surgeon.  This  is  notably 
true  in  wounds  of  the  hand  and  wrist,  where  numerous  tendons  are  present. 
The  proximal  portion  of  the  tendon  may  often  be  retracted  out  of  sight  into 
its  sbeath,  and  tlie  distal  portion  may  be  partly  or  entirely  hidden  by  overlying 
parts,  or  on  account  of  the  position  of  the  limb.  It  is  therefore  wise  to  test 
the  function  of  all  the  muscles  which  might  be  injured  in  a  wound,  and  to 
male  the  inspection  of  the  wound  in  a  careful  and  systematic  manner. 

The  Division  of  Nerve  Trunks  in  an  Incised  Wound. — This  may  be  recognized 
partly  by  direct  inspection  and  partly  by  loss  of  function,  motor  and  sensory, 
of  the  affected  nerve.  As  pointed  out  under  the  head  of  Contused  and  Lacer- 
ated Wounds,  the  loss  of  motor  function  is  apt  to  be  more  complete  than  is 
the  loss  of  sensibility,  and  is  a  more  dependable  and  positive  sign.  The  motor 
paralysis  in  cases  of  division  of  large  nerve  trunks  is  quite  characteristic.  In 
addition  to  paralysis  of  motion  and  sensation,  the  area  supplied  by  the  divided 
nerve  usually  feels  subjectively  and  objectively  colder  than  normal ;  rarely  there 
may  be  a  temporary  increase  of  temperature.  After  the  paralysis  has  existed 
for  some  days,  changes  in  the  nutrition  of  the  skin  may  occur :  the  skin  may 
per«pire  abnormally  or  be  abnormally  dry;  the  surface  may  be  unnaturally 
pale,  or  blue  and  cyanotic;  atrophy  and  even  gangrene  of  a  portion  of  an 
extremity  may  occur,  this  being  notably  the  case  in  the  fingers  and  toes ;  chronic 
nherations  may  form  in  parts  subjected  to  pressure.  Later  on,  disturbances  in 
tlie  nutrition  of  the  bones  and  the  joints  are  common,  leading  sometimes  to 
chmnie  efTusions  into  tlie  joints,  later  to  ankylosis,  and  the  paralyzed  portion 
of  the  Umb  may  undergo  atrophy  of  all  its  structures. 

PUNCTURED    WOUNDS 

Punctured  wounds  are  of  small  caliber  and  of  relatively  great  depth.  They 
«*re  produced  by  stabs  with  slender  objects,  such  as  knife  blades,  daggers,  and 
^ie  like,  and  by  blows  with,  or  falls  upon,  pointed  sticks,  needles,  and  similar 
Wies.  The  skin  orifice  of  a  punctured  wound  represents  with  fair  accuracy 
the  size  and  shape  of  the  instrument  which  created  the  injury.  Punctured 
bounds  present  a  number  of  interesting  diagnostic  features.  Such  wounds 
frequently  penetrate  the  body  cavities:  cranium,  thorax,  abdomen,  and  the 
^arpe  joints.  The  discussion  of  the  diagnostic  features  of  such  penetration 
properly  under  the  head  of  Regional  Surgery,  and  will  be  there  con- 
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sidered.  A  portion  of  the  instrument  producing  a  punctured  wound  may  be 
broken  off  in  the  tissues,  and  remain  eml)cddcd  in  the  depths  of  tlie  wouni 
For  this  reason  it  is  desirable,  if  possible,  to  inspect  the  instrument  which 
caused  the  wound,  to  see  if  it  is  entire,  and,  by  a  careful  examination  of  the 
part  wounded,  to  exclude  the  presence  of  a  foreign  body. 

Localization  of  Foreign  Bodies  in  Punctured  Wounds. — Slender  foreign  bodies 
like  needles  may  renuun  indefinitely,  if  clean,  embedded  in  the  tissues,  and 
may  wander  slowly  or  quite  rapidly  to  near  or  distant  regions;  muscular  action 
hastens  or  causes  this  result.  When  a  patient  presents  himself  with  the  history 
that  a  needle,  or  the  like,  has  Iwcome  embedded  in  the  tissues,  it  is  unwise  to 
assume  that  the  position  of  the  object  has  remained  unchanged  since  its  intro- 
duction. Before  making  an  effort  to  remove  such  an  object  through  an  incision, 
it  should  be  accurately  localized.  Failure  to  do  this  will  often  lead  to  fruitless 
search  in  the  vicinity  of  the  original  wound  for  an  object  already  some  distance 
away.  By  palpation  the  presence  of  such  foreign  bodies  may  sometimes  be 
detected.  Sometimes  j)ressure  made  uiK)n  a  particular  point  or  in  a  particular 
direction  may  elicit  pain,  and  serve  as  a  guide  to  a  foreign  body.  If  the  body 
be  a  piece  of  metal  or  glass,  it  may  he  detected  by  the  X-rays  by  a  radiograph; 
less  easily  by  the  use  of  the  fluoroscope  (see  page  370).  The  danger  of  serious 
infection  from  splinters  of  wood,  nails,  etc.,  permitted  to  remain  in  punctured 
woimds,  is  very  great.  Such  IxkHcs  are  commonly  contaminated  with  pyogenic 
germs,  and  sometimes  with  tetanus. 

Punctured  Wounds  of  Arteries. — Aside  from  tlie  presence  of  foreign  bodies 
in  punctured  wounds  and  the  perforations  of  body  cavities  and  joints,  the  most 
important  complications  of  punctured  wounds,  of  diagnostic  interest,  are  in- 
juries of  blood-vessels  and  of  nerves.  A  punctured  wound  of  a  large  artery 
is  usually  followed  by  a  gush  of  bright  arterial  blood  as  the  weapon  or  instru- 
ment is  withdrawn  from  the  wound,  but  such  external  bleeding  soon  ceases,  as 
a  rule,  and  one  of  several  events  may  follow.  If  the  wound  in  the  artery  is 
small,  the  orifice  may  he  temix)rarily  or  permanently  closed  by  a  clot,  and 
healing  may  take  place  without  further  hemorrhage. 

Traumatic  Axeukism — Artekial  Hematoma. — If  the  wound  in  the  wall 
of  the  artery  is  large,  the  blood  will  continue  to  escape,  but  instead  of  finding 
its  way  through  the  narrow  canal  to  the  surface,  it  may  form  a  tumor  of 
greater  or  less  size,  due  to  the  accumulation  of  blood  among  the  deeper  tissues. 
Such  a  tumor  may  be  of  any  size,  depending  largely  upon  the  size  of  the  blood- 
vessel wounded  and  upon  the  character  of  the  surrounding  tissues.  The  tumor 
will  be  tense  and  elastic,  but  will  not  usually  afford  the  sensation  of  pulsation 
such  as  is  found  in  true  aneurism,  until  it  has  reached  a  considerable  size. 
Such  a  tumor  is  known  as  a  traumatic  aneurism  or  arterial  hematoma  or 
primary  aneurismal  hcniatouia.  In  traumatic  aneurism,  auscultation  with  a 
stethoscope  over  the  tumor  usually  ])ermits  one  to  hear  a  whirring  or  whizzing 
murmur,  synchronous  with  the  systolic  contraction  of  the  heart  or  with  the 
pulse.     This  systolic  murmur  is  caused  by  the  escape  of  the  blood  tihrough  tha 
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orifice  in  the  vessel  into  the  surrounding  tissues ;  it  ceases  at  once  if  the  main 
arterial  trunk  be  compressed  upon  the  proximal  side  of  the  injury.  If  the 
wound  in  the  artery  becomes  closed  by  a  thrombus,  the  tumor  will  persist,  but 
no  murmur  will  be  heard. 

In  a  case  which  came  under  my  observation,  the  deep  femoral  artery  had 
been  accidentally  punctured  by  the  blade  of  a  scissors  in  Scarpa's  triangle. 
The  wound  in  the  skin  was  very  small,  and  did  not  bleed.  Within  twenty-four 
hours  the  upper  portion  of  the  thigh  was  greatly  swollen,  and  a  distinct  mur- 
mur could  be  heard  upon  applying  the  stethoscope  to  the  front  of  the  limb,  over 
the  course  of  the  vessel  near  the  wound.  Exploration  showed  that  the  tumor 
consisted  of  a  large  quantity  of  clotted  and  fluid  blood.  The  puncture  in  the 
wall  of  the  artery  was  about  an  eighth  of  an  inch  in  length. 

inenriamal  Varix  and  Varicose  Aneurism. — If  a  punctured  wound  injures 
a  large  artery  and  a  neighboring  vein  at  the  same  time,  a  communication  (which 
is  sometimes  permanent)  may  be  established  between  the  artery  and  the  vein 
(seepages  329,333,  334). 

Punctured  Wounds  of  Veins. — These  alone  usually  give  rise  to  only  moder- 
ate bleeding,  and  such  bleeding  can  generally  be  readily  controlled  by  pressure 
(see  Varicose  Veins).  The  color  of  the  blood,  the  continuous  character  of  the 
Uood  stream,  and  the  moderate  force  of  the  same,  usually  suffice  for  a  diagnosis. 

Punctured  Wounds  of  Nerves. — Punctured  wounds  of  nerves  give  rise  to 
symptoms  which  depend  upon  the  numl>er  of  nerve  fibers  divided.  If  the  nerve 
he  completely  divided,  the  symptoms  will  he  the  same  as  is  the  case  with  incised 
wounds  of  nerves.  It  sometimes  happens,  however,  in  punctured  wounds  that 
only  a  portion  of  the  nerve  trunk  is  cut  or  injured ;  under  these  circumstances 
the  paralysis  of  the  nerve  will  not  be  complete.  The  practical  bearing  of  this 
ij^  that  such  ner\'es  frequently  heal  completely  with  regeneration  of  the  injured 
fihers  without  artificial  aid.  Occasionally,  however,  such  an  injury  may  give 
rise  to  the  formation  of  a  fibro-neuroma ;  to  the  formation  of  sear  tissue  in  and 
ahout  the  nerve,  accompanied  by  local  pain  and  tenderness,  sometimes  of  a  very 
severe  character ;  and  to  the  occurrence  of  painful  spasmodic  contractions  of  the 
muscles  supplied  by  the  nerve.  Such  tumors  formed  upon  a  nerve  trunk  may 
necessitate  a  dissection  to  free  the  nerve  from  the  pressure  of  the  scar  tissue, 
or  even  resection  of  the  entire  nerve  tnmk  may  be  required  in  certain  instances, 
^th subsequent  suture  (see  page  105,  Vol.  III). 

The  Diai^osis  of  Pyogenic  Infections  in  Punctured  Wounds. — The  diagnosis 
is  to  be  made  from  the  same  signs  which  are  present  in  other  infected  wounds, 
namely,  by  the  presence  of  the  signs  of  inflammation  in  the  vicinity  of  the 
^ound,  and  by  constitutional  disturbances,  fever,  etc.  In  some  instances  the 
local  signs  of  inflammation  may  be  less  evident  than  in  o])en  wounds.  This 
is  not  only  true  of  punctured  wounds  of  joints  and  body  cavities,  but  also  of 
^eep  punctured  wounds  elsewhere.  The  orifice  of  the  wound  may  appear  clean 
or  even  healed,  although  the  deep  portion  of  the  wound  may  be  the  seat  of 
aWss  or  of  spreading  necrotic  inflammation.     The  signs  of  pain  and  tender- 
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ness  will,  however,  be  marked,  and  the  constitutional  disturbance  will  oftei 
be  severe.  Some  of  the  most  dangerous  and  fatal  fonns  of  infection  follow 
amall  punctured  wounds,  such  as  occur  from  a  nce<lle  puncture  of  a  fingei 
during  surgical  oj)erations  and  autopsies  made  ujwn  those  ill  or  deactfof  aciit< 
septic  processes  of  various  kinds.  In  these  cases  the  local  reaction  in  the  woimc 
may  be  so  slight  as  scarcely  to  be  noticeable,  and  the  sudden  advent  of  gravi 
constitutional  symptoms  may  be  the  first  indication  of  trouble  (see  Septic  Id 
toxication,  Septicemia,  etc.,  page  85  et  seq.), 

POISONED    WOUNDS 

We  use  the  term  poisoned  wounds  here  to  indicate  that  some  specifi' 
poisonous  material  is  introduced  into  the  -^^ound  at  the  time  of  its  inflictioi 
other  than  bacteria  or  their  toxins,  and  include  under  the  head  of  poisoner 
wounds  snake  bites,  poisoned  arrow  wounds,  and  the  bites  and  stings  of  insect? 

Snake  Bites 

The  diagnosis  of  snake  bites  is  usually  entirely  simple.  The  history  learc 
the  matter  in  no  doubt.  The  symptoms  of  poisoning  occur,  for  the  most  pan 
very  soon  after  the  injury,  and  are  characteristic.  The  matter  of  treatmen 
is  of  far  greater  consequence  than  the  entirely  evident  diagnosis.  The  questio 
may,  however,  arise  as  to  whether  the  snake  was  poisonous  or  not,  and  thi 
may  sometimes  be  determined  by  a  few  simple  data  given  below.  Inasmuch  fl 
the  United  States  has  assumed  control  of  a  number  of  tropical  countries  wlier 
poisonous  snakes  abound,  the  matter  of  snake  bites  assumes  a  new  interest  fc 
American  surgeons.  In  the  Philippine  Islands  the  cobra  and  other  allie 
Indian  sjKvies  are  fairly  numerous,  and  on  the  Isthmus  of  Panama  there  ai 
many  ])oisonous  snakes.  The  number  of  poisonous  snakes  in  the  United  State 
itself  is  considerable.  They  are  more  abundant  in  the  southern  and  wester 
sections  of  the  country  than  in  the  east  and  north.  Owing,  however,  to  tliei 
rather  sluggish  habits,  many  of  them,  although  their  venom  is  deadly,  ai 
not  so  dangerous  as  in  tropical  countries  where  poisonous  snakes  are  not  od 
numerous,  but  exceedingly  activ^e  and  hostile  to  man. 

That  order  of  the  Reptilia  known  as  snakes,  or  "  Ophidia,"  is  divided  inl 
two  suborders:  the  Colubrides,  many  of  them  harmless,  and  the  Vipers,  a 
of  them  poisonous.  The  only  marked  distinction  between  the  poisonous  an 
nonpoisonous  snakes  is  the  presence  in  the  poisonous  varieties  of  poison  gland 
of  i)oison  fangs,  and  of  a  muscular  apparatus  for  the  injection  of  the  poisoi 
Nonpoisonous  snakes  have  poison  glands,  but  since  they  do  not  communica' 
directly  with  the  fangs  the  bites  of  such  snakes  are  harmless.  The  poise 
appears  to  1k»  necessary  to  them  for  pur|)oses  of  digestion.  A  broad  distinctic 
may  be  made  Ix^wet^n  the  poisonous  and  the  nonpoisonous  snakes,  accordii 
to  th(»  arrang(»meiit  of  the  teeth.  In  the  nonpoisoncms  snakes  there  are  tv 
complete  rows  of  teeth — maxillary  and  palatine — arranged  in  two  nearly  pan 


POISONED  WOUNDS  13 

lei  rows.  The  palatine  teeth  number  from  thirty-five  to  forty.  The  teeth  are 
all  small  as  compared  with  the  size  of  the  poison  fangs  of  the  venomous  snakes. 
The  only  poisonous  snakes  having  a  similar  arrangement  are  the  poisonous 
sea  snakes  (Ilydrophida?).  The  poisonous  snakes  have  fewer  palatine  teetli, 
the  Cohibrides  liave  about  twenty-five,  and  the  Vipers  from  eight  to  ten.  In 
the  Vipers,  the  maxillary  teeth  consist  of  two  mature,  long,  sharp,  recurved, 
hollow  poison  fangs  rigidly  articulated  to  the  movable  maxilla.  The  duct  of 
the  [>oison  gland  empties  into  the  base  of  the  hollow  fang.  When  at  rest,  the 
faup  lie  embedded  in  the  folds  of  the  lining  membrane  of  the  mouth.  When 
the  snake  opens  its  mouth  to  strike,  tlie  movable  maxilla  is  rotated  so  that  the 
fang  is  erected  and  projects  forward. 

In  some  of  the  viperine  snakes  a  series  of  Imdeveloped  poison  fangs,  two 
or  more  in  number,  lie  behind  the  mature  fangs,  and  take  their  place  if  the 
latter  are  shed  or  injured.  The  fangs  of  the  Vipers,  together  with  the  poison 
glands  form  a  mechanical  arrangement  closely  resembling  in  its  action  that 
of  a  hvjKxlermic  syringe.  At  the  moment  of  striking,  the  fangs  are  erected 
and  the  contents  of  the  poison  glands  are  ejected  by  a  rather  powerful  muscular 
apparatus,  chiefly  by  the  contraction  of  the  temporal  muscles.  As  the  fangs 
reach  their  mark  the  lower  jaw  is  raised,  thus  pressing  the  upper  jaw  against 
the  part  struck  and  insuring  penetration,  at  the  same  time  forming  a  point 
d'appui  for  the  contraction  of  the  temporal  muscles,  which  not  only  compress 
the  poison  glands  and  eject  the  poison,  but  also  render  the  penetration  of  the 
fangs  deeper. 

In  some  species  the  poison  may  be  expelled  to  a  distance  of  several  feet. 

Colnbrine  Snakes. — The  Colubrine  snakes  have  two,  sometimes  three,  max- 
illary fangs  on  either  side.  The  anterior  fang  is  grooved  for  the  conduction 
of  the  poison.  The  fangs  are  shorter  than  those  of  the  Vipers,  and  are  im- 
movable. In  only  one  group  of  poisonous  snakes  among  the  Colubrines 
is  this  arrangement  of  the 

teeth  departed  from.  Among       -^.  •  /    •.  • 

these  there  are  several  long,  .      /  • ;        :  •  ;  /      •.  *. 

grooved  poison  fangs  in  the      ^    •     /  \       j  !   i      ;    ; 

back  of  the  mouth,  while  in  i    /  \     /  ^  |     ;     /    : 

front  there  are  two  smooth,  j    •  !     :  *     :    •     * 

nongrooved  teeth.    Owing  to  /      \  ;*      \ 

the  position  of  the  poison 

fanoc    flinoA     otioVaq     qt.«     a^l  FlO-  1- DiAORAM  TO  ILLUSTRATE  THE  GENERAL  ARRANGEMENT 

laii^  ilie&e    snaKes    are    sei-  of  the  Teeth  in  Poisonous  and  Non-Poisonous  Snakes. 

doin  dangerous  to  man.  It  ^n^^'^i  ^'  ^^'^'  ^'  ^°"P^**^"°"«  ^^^^-  ^>  ^^'- 
will  thus  be  seen,  speaking 

broadly,  that  when  an  individual  is  bitten  by  a  snake  the  tooth  marks  may 
furnish  fairly  jx)sitive  proof  as  to  whether  or  not  the  bite  is  dangerous. 
(See  Fig.  1,  showing  the  most  frequent  arrangements  of  the  teeth  in  the 
poisonous  and  nonpoisonous  snakes,  respectively.)  Where  only  two  good-sized 
punctures,  side  by  side,  are  produced,  it  is. certain  that  the  bite  is  poisonous. 
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The  characters  of  the  more  important  poisonous  snakes  are  as  follow; 
Among  the  Colubrides,  the  Proteroglyphia  (having  grooved  teeth)  are  tl 
most  impr>rtant.  They  have  well-developed  fangs,  grooved  along  the  entii 
anterior  surface,  situated  near  the  front  of  the  upper  jaw.  These  teeth  ai 
connected  with  the  excretory  dncts  of  the  poison  glands;  the  latter  are  higlil 
developed.  Of  these  snakes  there  are  five  families.  The  two  most  impoi 
tant  are  the  Ilydrophidae,  or  sea  snakes^  all  poisonous,  and  the  Elapidie,  o 
land  snakes. 

IIvdrophid.ij:. — In  the  Hydrophiilae  the  head  is  narrow,  the  back  elevate< 
into  a  ridge,  and  the  tail  compressed  laterally  to  aid  in  swimming.  The  eye 
are  small  and  the  pupils  round.  These  snakes  swim  very  rapidly,  althougl 
slow  and  clumsy  upon  the  land.  They  live  in  large  colonies,  swim  far  ou 
to  sea,  and  are  exceedingly  bold  and  vicious.  They  inhabit  the  tropical  sea 
coasts  of  Asia  and  the  tropical  islands  of  the  Pacific. 

Elapii>;f:,  or  Land  Snakes. — These  furnish  the  most  dangerous  snakes  ii 
the  world,  including  the  cobra — Naja  tripudians.  Cobra  de  capello,  Hoodei 
Cobra.  They  have  a  slender,  cylindrical  tail,  smooth  or  wedge-shaped  scales 
some  of  them,  when  excited,  spread  the  neck  laterally  until  it  is  wider  thai 
the  head.  The  expansion  is  produced  by  a  movement  of  the  elongated  firs 
few  pairs  of  ribs ;  these  are  brought  forward  at  right  angles  to  the  spine,  thu 
forming  the  so-called  hood.  These  snakes  are  found  in  Asia,  Africa,  Xortl 
and  South  America,  and  Australia.  In  America  many  of  them  are  known  b; 
the  name  of  coral  snakes.  The  true  coral  snakes,  however,  are  found  only  ii 
the  forests  of  tropical  South  America  and  in  the  State  of  Florida. 

The  American  members  of  the  genus  Elaps  are  small  snakes,  not  exceeding 
three  feet  in  length ;  they  live  in  the  woods ;  their  poison  is  very  powerful,  but 
owing  to  the  position  of  the  fangs  far  back  in  the  mouth,  they  are  not  verj 
apt  to  produce  a  fatal  bite.  Two  species  are  common  in  the  Southern  anc 
Western  States.  The  best  kno^^'n  is  the  Harlequin  Snake;  it  is  abundant  ii 
Arizona ;  its  bite  is  souujtimes  fatal  to  man.  Most  of  the  dangerous  snakes  oi 
India  are  Elapina\  Among  the  genera  are  Bungarus,  Naja,  and  Callophis 
Bungarus  and  (^allophis  are  far  less  dangerous  to  man  than  N^ja. 

BuNOARus  c(KRULKus  (Krait). — This  variety  of  snakes  is,  however,  respoB 
sible  for  many  deaths.  It  is  a  small  snake,  of  dull  coloration.  The  fangs  an 
smaller  than  in  the  cobra,  and  do  not  penetrate  so  deeply ;  but,  according  t( 
Fayrer,  it  is,  next  to  the  cobra,  the  most  dangerous  snake  to  human  life  ii 
India. 

Na.ta  tripudians. — This  best  knoAvn  and  most  dreaded  of  all  reptiles  ii 
abundant  in  India,  Bunuah,  and  the  Malayan  archipelago.  They  have  i 
j)att(»rn  on  the  back  of  the  neck  resembling  a  pair  of  spectacles.  They  an 
also  found  throughout  every  part  of  tropical  Asia.  They  lay  about  twentj 
soft  eggs  the  size  of  a  pigeon's  egg.  The  cobra  is  not  afraid  of  man,  and  wil 
enter  houses  at  night  in  search  of  rats,  mice,  or  other  food.  If  not  molested 
tliey  are  said  to  live  at  peace  with  the  human  inhabitants. 
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A  closely  allied  species,  much  larger  in  size  tliough  by  no  means  as  numer- 
ous, is  Hamadryas  ophiophagus  elaps — snake  eater.  This  snake  grows  to  a 
length  of  fourteen  feet ;  it  much  resembles  the  cobra  in  range  and  habits,  but 
owing  to  its  size  is  more  dangerous.  Its  favorite  food  is  other  snakes.  It  is 
valned  by  snake  charmers  on  account  of  its  docility  in  captivity.  They  are 
careful  to  extract  the  fangs. 

In  Africa  there  are  a  number  of  species  closely  allied  to  the  Indian  cobra; 
among  the  best  known  is  the  Egyptian  cobra,  or  asp — Naja  Ilaje.  The  snake 
grows  to  a  length  of  six  feet.  Other  species  of  Naja  are  abimdant  throughout 
equatorial  Africa. 

All  the  poisonous  snakes  of  Australia  are  Colubride  snakes.  The  most 
common  are  the  Black  Snake,  Tiger  Snake,  and  Death  Adder  (Pseudechis  por- 
phmacus,  Hoplocephalus  ciirtus,  and  Acanthophis  cerastinus). 

Viperidfle. — All  the  viix^rinc  snakes  are  poisonous.  They  comprise  the 
Viperidic  and  Crotalida>.  They  are  distinguished  by  a  short  triangular  head 
and  a  stout  body  with  a  short  tail.  The  poison  fangs  are  long  and  well  devel- 
oped; they  are  hollow,  not  grooved.  The  bones  of  the  up]x?r  jaw  are  movable, 
and  the  fangs  are  erected  by  muscular  action.  These  snakes  abound  in  Europe, 
Asia,  Africa,  and  America,  but  are  not  found  in  Australia.  This  group  con- 
tains nearly  all  the  important  poisonous  snakes  of  America. 

In  America  there  are  no  true  vipers,  but  the  Pit  vipers  are  very  common. 
They  have  a  very  broad  head,  imperfectly  covered  by  scales,  and  are  character- 
ized by  the  presence  of  a  deep  pit  on  either  side,  behind  the  nostril  and  in 
front  of  the  eye.  Some  of  them  have  a  series  of  homy,  loosely  jointed  rings  at 
the  end  of  the  tail.  When  the  snake  is  startled  or  excited  it  vibrates  the  tail 
rapidly,  and  the  peculiar  sound  thus  produced  gives  origin  to  the  name  rattle- 
snake.   There  are  three  genera:  (^retains,  Lachesis,  and  Ancistrodon. 

Oeotai.us. — This  snake  is  found  only  in  America,  throughout  the  United 
States  as  far  north  as  New^  York,  and  in  South  America  as  far  south  as  Brazil. 
There  are  in  the  United  States  some  fourteen  or  more  varieties  of  rattlesnakes. 
They  are  easily  recognized  by  the  presence  of  a  jointed,  horny  rattle  at  the 
end  of  the  tail,  used  by  the  snake  to  make  known  its  presence  and  to  warn 
intruders,  and  by  the  broad  head,  and  the  deep  pit  in  front  of  the  eye.  The 
rattlesnake  strikes  from  a  coil  by  rapidly  straightening  the  body  in  the  direc- 
tion of  the  thing  to  be  bitten.  They  are  unable  to  throw^  the  entire  body 
from  the  ground,  and  can  only  strike  an  object  distant  two  thirds  of  their 
own  length.  The  best  knowTi  variety  as  well  as  the  largest  is  Crotalus  ada- 
manteus,  the  Diamond-back  Rattler.  This  snake  may  attain  a  length  of  about 
eight  feet,  this  being,  however,  an  unusual  size.  The  fangs  of  such  a  snake 
niay  be  a  full  inch  in  length.  It  is  most  abundant  in  the  Soiithom  States. 
The  northern  specie^s — the  banded  rattlesnake,  Crotalus  horridus — is  froui  three 
to  four  feet  in  length.  It  is  very  common  in  the  Kocky  Mountains,  and  in 
the  desert  regions  to  the  west  and  south.  Other  varieties  of  the  Pit  Viper, 
less,  dangerous  than  the  rattlesnake,  are  the   Copperhead    (Ancistrodon  con- 
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tortrix),  of  a  banded  copper  color,  seldom  longer  than  three  feet,  known  a 
as  the  Pilot  Snake,  Upland  Moccasin,  and  Deaf  Adder,  habitat  the  Unil 
States,  east  of  the  Rocky  Mountains;  the  Water  Moccasin  (Ancistrodon  | 
civonis),  habitat  bayous  and  swamps  in  the  Southern  States,  an  ugly  sm 
of  a  dirty  brown  or  mud  color,  extreme  length  five  feet,  diameter  three  inch) 
it  is  also  called  Cotton-mouth,  from  the  white  color  of  the  interior  of 
mouth. 

A  closely  allied  species  is  Lachesis  (the  Fer  de  lance,  or  Lance-heac 
Snake),  a  native  of  the  West  India  Islands,  extreme  length,  six  feet;  tlie  he 
is  wide,  the  fangs  long,  color  brown,  with  black  markings.  In  the  Island 
Martinique  the  snake  has  caused  a  considerable  annual  death  rate  among  p 
sons  working  on  the  sugar  plantations. 

One  of  the  largest  and  most  deadly  of  the  Pit  Vipers  is  the  Lachesis  Mi 
(or  Lachesis  rhombeata),  sometimes  called  Surucucu,  or  Buschmeister  (Bi 
Master).  This  snake  inhabits  the  elevated  woodlands  in  many  of  the  tropi 
and  subtropical  countries  of  South  America,  Brazil,  the  Guianas,  and  neij 
boring  States.  It  lives  upon  the  ground,  and  is  not  a  tree  climber.  It  is  si 
to  grow  to  a  length  of  eight  feet  or  more,  with  a  girth  equal  to  that  of  a  ma 
leg.  The  general  form  and  habits  of  the  animal  are  similar  to  those  of  1 
rattlesnake.  It  is  a  handsome  snake.  The  back  is  colored  a  bright  redd: 
yellow,  with  a  longitudinal  row  of  largo  rhombic,  dark,  blackish-browTi  spc 
each  wnth  two  small  bright  spots  within  its  area.  The  end  of  the  tail  is  arm 
with  homy  scales  ending  in  a  spine.  The  belly  is  bright  yellow,  or  pear 
The  snake  is  said  to  be  very  aggressive,  sometimes  lying  quietly  coiled  ud 
the  near  approach  of  an  intruder,  and  striking  like  a  flash  when  ho  con 
within  range,  or  in  other  instances  advancing  rapidly  along  the  groimd 
attack  man  or  lower  animals.  Unlike  the  rattler,  there  is  no  warning  sou 
given  by  this  snake.  The  symptoms  come  on  soon  after  the  bites ;  hemorrha^ 
from  mucous  membranes,  rigidity  and  loss  of  voluntary  control  of  the  muscl 
are  said  to  be  marked  symptoms.  Death  may  occur  in  from  six  to  twe 
hours. 

The  true  vipers  are  not  found  in  America.  They  are,  however,  the  oi 
poisonous  snakes  of  the  Continent  of  Europe,  and  are  represented  by  seve 
species.  The  commonest  is  Vipera  Berus.  None  of  them  are  large  snak 
they  are  seldom  longer  than  two  feet.  They  are  found  spread  over  the  ent 
Continent,  notably  in  mountainous  regions.  Various  members  of  the  vij 
family  are  foimd  in  Africa:  the  Homed  Viper  (V.  cerastes)  in  the  northc 
part;  farther  south,  the  PuflF  Adder  (Bitis  arietans).  This  snake  attains 
length  of  five  feet.  In  striking  it  is  said  to  throw  its  entire  body  off  1 
ground,  so  that  it  might  even  wound  a  man  on  horseback.  Its  venom  is  m 
by  the  Tlottentots  to  pcnson  tlu»ir  arrow  tips. 

In  India  and  Burmah  there  are  found  large  vipers,  Echidna  Elegans, 
richly  colored  snake,  growing  to  a  large  size.  Other  and  dangeroiis  vipers  i 
found  in  Japan  and  in  Tibet 
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Snake  Venom. — Snake  venom  is  a  clear,  watery  or  viscid  fluid,  of  a  pale 
yellow  or  amber  color,  of  a  specific  gravity  of  from  1.030  to  1.070.  It  is 
higher  in  Crotalidai  than  in  Colubrida*,  faintly  acid  in  reaction.  In  the  dried 
state  the  poisonous  properties  are  preserved  indefinitely.  The  dried  venom 
breaks  up  into  numerous  minute  flakes  resembling  dried  egg  albumin.  Weir 
Mitchell  preserved  Crotalus  venom  for  tvventy-three  years  without  perceptible 
loss  of  activity.  Venom  is  not  destroyed  by  light  nor  by  freezing.  It  is 
destroyed  by  a  temperature  of  100°  C.  after  a  short  time.  Snake  venom  gives 
the  onlinary  proteid  reactions.  The  amoimt  of  venom  excreted  at  a  single  bite 
varies  with  the  size  of  the  snake,  and  with  the  time  which  has  elapsed  since 
the  previous  bite.  Snakes  in  captivity  sometimes  deteriorate  in  health,  and 
often  refuse  food.  The  quantity  of  the  venom,  and  its  toxicity,  is  thereby 
diminished.  It  is  probable  that  more  venom  is  furnished  when  the  snake  bites 
than  when  the  poison  glands  are  squeezed  with  the  fingers  and  the  venom 
thus  obtained.  The  amount  of  venom  yielded  by  squeezing  the  gland  has  been 
determined  experimentally  in  a  number  of  important  snakes.  The  weight  in 
the  following  figures  is  estimated  in  the  dried  state :  Cobra,  N.  tripudians, 
0.254  (Cunningham),  from  a  bite  0.373  (Lamb)  ;  Lachesis,  Fer  de  lance,  0.127 
(Calmette)  ;  Crotalus  adamentcus,  0.309-0.179   (Flexner  and  Noguchi). 

The  CirEMisTRY  of  Snake  Venom. — The  chemistry  of  snake  venom  is 
but  little  understood.  The  general  result  of  the  several  investigations  which 
have  been  made  is  that  venom  contains  two  actively  poisonous  ingredients. 
They  have  been  named  Venom  Peptone  and  Venom  Globulin.  The  action  of 
each  of  these  is  different;  venom  peptone  causes  edema,  putrefaction,  and 
necrosis  of  the  tissues;  venom  globulin,  on  the  other  hand,  acts  through  the 
nenes  upon  the  muscles  of  respiration  and  the  circulatory  apparatus.  It 
destroys  the  coagulability  of  the  blood,  causes  ecchymosis,  lowers  the  blood- 
pressure,  and  paralyzes  respiration.  While  all  snake  venoms  contain  the  same 
poisonous  ingredients  and  have  the  same  action  upon  the  animal  organism, 
yet  it  has  been  found  that  the  venom  of  different  kinds  of  snakes  contain  the 
poisonous  principles  in  varying  proportions,  so  that  the  s;>Tnptoms  produced 
will  vary  quite  markedly  after  the  bites  of  serixiuts  of  different  kinds.  The 
following  details  are  largely  adapted  from  the  work  of  Flexner  and  Noguchi. 
The  poisonous  principles  may,  according  to  their  action,  be  classified  as 
follows: 

1.  A  principle  which  produces  instantaneous  coagulation  of  the  blood  in 
tlie  vessels. 

2.  A  principle  which  acts  upon  the  nervous  system. 

3.  A  principle  which  causes  rupture  of  the  walls  of  the  capillary  vessels 
and  extensive  hemorrhage. 

4.  A  principle  which  causes  solution  of  the  blood-corpuscles. 

5.  A  number  of  principles  destructive  to  tissue  cells. 

6.  A  principle  which  causes  hardening  of  the  red  blood-corpuscles. 

7.  Loss  of  the  bactericidal  property  of  the  blood. 
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1.  The  Blood-clotting  Principle. — The  venom  of  certain  snakes  has  a 
marked  influence  on  the  coagulation  of  the  bloocL  In  large  quantities  it 
causes  instant  coagulation  of  the  blood  within  the  vessels.  In  smaller  quan- 
tities it  destroys  the  power  of  tlie  blood  to  coagulate  for  a  long  time.  Venoms 
of  this  class  are  capable,  imder  certain  circumstances,  of  causing  instant  death 
by  widespread  coagulation  of  the  blood.  The  symptoms  produced  are  giddi- 
ness, loss  of  consciousness,  general  convulsions,  and  death  in  a  few  minutes. 
Deatli  has  lKK?n  known  to  occur  in  half  a  minute.  The  blood  is  foimd  coagu- 
lated in  the  vessels,  more  esi>ecially  in  the  pulmonarj'  arteries  and  the  right 
side  of  the  heart.  The  snakes  capable  of  this  form  of  poisoning  are :  Crotalus 
adamanteus,  I)alx)ia  russellii,  Bungarus  fasciatus,  Iloplocephalus  curtus  (an 
Australian  snake),  Tiger  snake,  Ecliis  carinata  fan  Egj-ptian  viper),  Pseu- 
dechis  porphyriacus.  Black  snake  (Australia),  Trimeresurus  riukiuanus  (a 
Japanese  viper). 

2.  The  Neurotoxin  of  Venom. — The  venoms  containing  the  largest  pro- 
portion of  this  ingredient  are  those  of  cobra  and  Bungarus  (Krait),  though 
they  are  found  in  larg(»r  amount  in  all  of  the  Elapida^  and  IIydrophid»  than 
in  the  Viperina*.  These  venoms  may  produce  death  in  a  few  minutes.  The 
smallest  lethal  dose  of  cobra  venom  causes  death  in  two  or  three  days.  The 
local  symptoms  caused  by  neurotoxic  venoms  are  trifling:  slight  edema,  some 
times  ecchymosis.  Tlu^  nervous  symptoms  are  marked.  They  come  on  alraosi 
at  once,  and  are  stu]>or,  muscular  weakness  followed  by  paralysis,  twitchinfi 
of  the  muscles,  dysjmea,  cessation  of  breathing,  and  death.  A  large  dose  o1 
cobra  or  of  Bungarus  venom  produces  identical  symptoms.  A  small  dose  o 
Bungarus  venom  causes  a  chronic  form  of  poisoning.  There  may  be  no  marke 
8ymi>tonis  for  s(»voral  days,  when  muscular  weakness,  profound  mental  an 
physical  depression,  loss  of  a])petite,  and  emaciation  appear,  and  are  pr 
gressive  until  death.     The  exitus  may  be  delayed  for  a  fortnight. 

3.  The  Principles  Causing  Hemorrhage. — The  poison  of  vipers  and  ratti 
snakes  is  rich  in  this  principle,  and  the  most  striking  symptoms  of  rattlesnal 
bite  are  the  profuse^  and  continuous  bleeding  from  the  wound,  and  the  rapid 
progressive  swelling  and  ecchyuiosis  of  the  part  bitten.  The  extent  of  tl 
tissues  thus  affect(»d  varies  according  to  the  amount  of  the  poison,  but  it  mi 
continue  to  advance  for  several  days,  involving  the  entire  limb,  or  even  tl 
entire  side  of  the  body.  The  walls  of  the  capillary  vessels  are  extensive 
ruptured,  and  examination  of  the  tissues  shows  that  blood  is  extravasated  in 
all  the  soft  tissues  of  the  limb.  One  of  the  worst  features  of  rattlesnake  hi 
is  the  extensive  sloughing  of  tlu*  tissues  thus  affected,  leading  to  loss  of  tl 
lind)  or  to  d(*forniity  from  extensive  scarring,  and  consequent  impairment  ^ 
th(»  muscular  action.  The  principle  producing  edema  is  believed  to  he  differed 
from  that  ])ro(lucing  honiorrhage. 

Symptoms  of  Paftlesnal-e  Biles. — TIk^  symptoms  of  rattlesnake  bite  nm 
prop(»rly  Im^  described  here.  They  are:  iinuiediate  severe  pain  in  the  wound 
wound  continues  to  billed;  ra])id  swelling  jind  ecchymotic  discoloration  of  limt 
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later,  bloody  exudation  into  mucous  membrane  of  nose,  mouth,  conjunctiva, 
and  hemoglobinuria ;  in  fifteen  minutes  or  more,  prostration,  nausea,  vomiting ; 
rapid  fall  of  blood-pressure ;  respiration  at  first  rapid,  later  slow  and  sterto- 
rous; muscles,  sometimes  convulsive  twitcliings,  followed  by  paralysis.  Death 
may  occur  in  twelve  hours.  Recovery  from  the  general  symptoms  of  intoxi- 
cation occurs  suddenly.  If  the  patient  survives  the  immediate  effects,  suppura- 
tion, often  extensive,  sometimes  gangrenous,  occurs  near  the  bite.  Death  may 
occur  from  septicemia.  In  cases  where  the  venom  is  injected  directly  into  a 
large  vein,  rapid  general  thrombosis  may  cause  almost  instant  death. 

4.  The  Principles-  Causing  Solution  and  Aggluiinaiion  of  the  Blood  Cells, 
—The  destruction  of  the  blood  cells  is  shown  clinically  by  hemoglobinuria. 
Experimentally,  this  has  been  proven  by  bleeding  a  jwisoned  animal  and  allow- 
ing the  blood  to  settle,  when  the  serum  is  found  to  be  blood-stained.  The 
agglutinating  projKjrty  of  the  rattlesnake  venom  was  demonstrated  by  Weir 
Mitchell  in  rabbits. 

5.  Principles  Causing  the  Solution  of  Tissue  Cells. — Flexner  and  N'oguchi 
found  in  venom  solvent  agents  which  destroyed  the  crells  of  the  liver,  the  kidney, 
testis,  sjiermatozoa,  and  ova,  but  tliat  these  agents  rctpiircd  certain  comple- 
mentary bodies  to  perform  their  solvent  action.  These  bodies  exist  in  the 
body  fluids  or  in  the  cell  body. 

6.  The  Protective  or  Hardening  Property  upon  the  Red  Blood  Cells. — It 
has  been  demonstrated  by  numerous  observers  tliat  when  snake  venom  is  added 
to  blood,  if  the  venom  is  present  in  large  amount  it  appears  to  harden  the 
red  blood  cells  by  forming,  according  to  Noguchi,  an  insoluble  compound  or 
precipitate  which  prevents  the  escape  of  the  hemoglobin  from  the  cells. 

7.  Loss  of  the  Bactericidal  Property  of  the  Blood. — Following  snake  bites, 
it  has  often  been  observed  that,  though  the  victim  recovers  from  the  immediate 
effects  of  the  poison,  he  may  die  from  a  secondary  pyogenic  infection,  and 
that  under  such  circumstances  there  is  little  or  no  power  on  the  part  of  the 
tissues  for  resisting  the  invasion  of  pyogenic  and  other  bacteria. 

The  Symptoms  of  Cobra  Poisoning — The  wounds  made  by  the  fangs  are 
insignificant  punctures.  Burning  pain  and  edema  of  the  surrounding  tissues 
follow.  Constitutional  symptoms  may  appear  in  from  a  few  minutes  to  an 
hour.  They  are  vertigo,  weakness  of  the  extremities,  followed  by  complete 
paraplegia.  There  may  be  convulsive  movements  or  general  convulsions. 
There  is  ptosis,  paralysis  of  the  muscles  of  the  jaw  and  throat,  inability  to 
speak  or  swallow.  The  pupils  continue  to  react  to  light.  Consciousness  is 
preserved.  The  pulse  is  rapid,  but  is  of  fair  force  until  just  before  death. 
There  is  finally  paralysis  of  all  the  muscles.  The  respiratory  functions  are 
rapidly  destroyed ;  breathing  is  at  first  rapid,  becomes  slower,  labored,  and 
more  and  more  superficial  until  it  ceases.  The  heart  may  l)eat  for  souie  min- 
utes after  breathing  stops.  The  length  of  time  after  the  bite  before  death 
occurs  varies  a  good  deal,  according  to  the  amount  of  venom  injected.  In 
most  of  the  fatal  cases  death  occurs  in  from  two  to  twelve  hours  after  the  bit^ 


20  WOUNDS 

Abont  one  fifth  of  the  eases  die  in  less  than  two  hours,  and  one  fifth  aft 
twentr-fonr  hours.  Kecoven'^  when  it  takes  plaee,  is  rapid,  and  is  not  followi 
by  the  inflammatorr  loeal  svmptoms  u:»ual  after  rattlesnake  bite. 

Xortality. — It  is  believed  that  seven  eighths  of  the  cases  of  rattlesna! 
bites  recover  (Weir  Mitchell).  Other  e^^timates  are  from  fifteen  to  twentj-fi 
per  cent  mortality.  Cobra  bites  are  fatal  in  from  twenty-five  to  forty-five  p 
cent  of  the  caises  (Calmette).  Bites  abont  the  face  are  verj'  dangerous,  as  a 
bites  ufion  the  toes  and  fingers,  since  the  wounds  here  are  often  deeper,  t 
size  of  the  fingers  being  more  favorable  for  deep  penetration.  The  minimi] 
fatal  dose  of  cobra  venom  for  a  man  is  variously  estimated  at  from  0.01  gi 
fCalmette)  to  0.0175  gin.  (I^mb). 

Treatment  of  Snake  Poisoning. — A  word  in  regard  to  the  treatment  of  sna 
bites.    If  the  bite  is  upon  a  limb,  instant  tight,  elastic  ligation  of  the  limb  abo 
the  bite  should  be  practiced,  or  several  ligatures  may  be  applied,  one  above  t 
other.     If  the  bite  is  upon  a  finger,  the  snake  a  deadly  and  active  one,  ai 
the  wounds  deep,  probably  immediate  amputation  of  the  finger  or  toe,  as  tl 
case  may  lie,  would  be  the  simplest  and  safest  measure.     It  is  dangerous 
leave  a  tight  ligature  on  a  limb  for  more  than  half  an  hour.     At  the  end 
that  time  it  should  be  loosened  for  a  few  moments  and  reapplied.     If  pw 
ticable,  excision  of  the  wound  is  a  safe  and  proper  measura     Cupping, 
sucking  with  the  mouth,  is  useful  if  done  at  once.     The  mouth  should 
rinsed  with  water  or  some  antiseptic  solution  (potassium  permanganate,  1-lOC 
The  wound  may  be  destroyed  with  a  hot  iron  or  a  hot  coal.    Certain  chemici 
have  been  much  used  by  subcutaneous  injection  into  and  about  the  wound 
tissues.     They  do  no  good  if  injected  at  a  distance.     The  advantage  of  th< 
use  is  that  they  may  destroy  the  venom  without  seriously  injuring  the  tissu 
They  should  be  used  liberally,  and  at  the  earliest  possible  moment.     Amo 
those  which   have   been  found   useful   are  potassium   permanganate,   1—10 
chloride   of   calcium   or   hypochlorite    of   calcium,    1-60;    chloride    of   go 
1-1,000;  chromic  acid,  1-100.     If  the  wounded  tissues  are  excised,  pot 
sium  permanganate  crystals  may  be  rubbed  into  the  raw  surface. 

General  Treatment. — Stimulants  of  all  kinds  may  be  administered,  i 
cohol  in  full  but  not  excessive  doses,  stopping  short  of  profoimd  intoxicatio 
tea  and  coffee  in  large  doses ;  strychnin  as  the  result  of  experiment  upon  ai 
mals  has  not  been  found  useful.  It  is  nevertheless  recommended  in  full  doi 
by  numerous  observers.  If  respiration  fails,  artificial  respiration  should 
used,  and  kept  up  as  long  as  the  heart  continues  to  beat. 

Specific  Treatment. — The  exact  value  of  Calmette's  antivenene  inj( 
tion  for  snake  bite  has  not  been  definitely  determined.  It  is  contended 
him  that,  although  prepared  by  him  as  an  antidote  to  cobra  poisoning,  it  sa^ 
life  after  bites  from  this  and  also  after  bites  from  viperino  snakes.  It 
however,  alleged  by  others  that  Calmette's  antivenene  is  not  sufficiently  pow 
ful  in  doses  of  20  c.c.  to  save  life  after  a  human  being  has  been  bitten  b\ 
cobra,    The  average  dose  of  poison  injected  at  on^  bite  is  many  times  strom 
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than  the  usual  dose  of  antivenene  can  neutralize,  and,  moreover,  that  although 
Calmette's  serum  contains  small  quantities  of  bodies  capable  of  immunizing 
the  venoms  of  other  serpents,  the  quantities  are  too  small  to  render  the  serum 
valuable  as  an  antidote  against  any  poison  other  than  that  of  cobra  venom. 
The  truth,  however,  remains  that  the  results  of  Calmette  and  others  in  the 
us«  of  antivenene  have  been  encouraging,  and  whenever  antivenene  can  be 
obraiiieii  it  should  be  used  in  every  case  of  snake  bite.  Antivenomous  serum 
is  prepared  in  hermetically  sealed  tubes,  containing  10  c.c.  In  this  state  it 
will  keep  two  years,  but  is  said  to  deteriorate  in  hot  climates.  In  the  dried 
state  it  will  kee])  indefinitely,  and  may  be  dissolved  in  sterile  water  for  in- 
jection. Antivenene  is  much  more  efficacious  when  injected  into  a  vein  than 
when  introduced  subcutaneously.  It  should  be  used  at  once  after  the  bite;  the 
longer  the  delay  the  larger  the  quantity  of  antivenene  necessary  to  neutralize 
the  venom.  Antivenene  should  of  course  not  be  used  to  the  exclusion  of  other 
active  treatment,  as  already  described. 

Poisoned  Arrow  Wounds 

The  poisons  used  by  savage  tribes  on  the  points  of  their  arrows  and  spears 
are  of  many  kinds,  and  produce  very  varied  symptoms.  In  some  cases  there 
is  but  a  single  active  ingredient  and  a  single  definite  group  of  symptoms.  In 
others  several  poisonous  ingredients  are  present,  and  the  resulting  symptoms 
are  of  a  mixed  character.  In  an  Encyclopedia  of  Surgery  (Kocher  and  Que- 
rain,  Leipzig,  1903,  vol.  ii,  p.  300)  there  is  a  short  article  on  the  subject  by 
Th.  Hiisemann.  The  following  is  based  largely  on  the  facts  therein  contained. 
In  general  it  is  to  be  borne  in  mind  that,  although  the  wounds  produced  by 
poisoned  arrows  are  often  of  a  trifling  character,  being  in  many  instances 
mere  punctures,  the  alkaloidal  poisons  introduced  into  the  wound  are  so  power- 
ful, and  so  readily  taken  up  by  the  circulation,  that  instant  treatment  offers 
the  only  prospect  of  saving  life.  If  symptoms  of  poisoning  are  waited  for, 
it  is  then,  in  most  cases,  too  late.  Immediate,  firm  ligature  of  the  limb  above 
the  wonnd,  removal  of  the  arrow,  free  incision,  irrigation  of  the  cavity  with 
water  and  mechanical  cleansing  may  save  life.  In  one  of  Stanley's  Congo 
expeditions,  a  number  of  his  people  were  wounded  by  poisoned  arrows;  all 
died,  soon  after  recei\dng  the  wound,  with  tetanic  spasms  but  one ;  his  wound 
was  sueked  by  a  comrade,  and  his  life  thus  saved.  It  is  to  be  remembered 
that  these  poisons,  being  alkaloidal,  are  absorbed  readily  through  the  mucous 
memhranes  of  the  mouth,  and  that  the  mouth  should  be  immediately  cleansed 
after  such  suction  is  practiced.  The  arrow  poisons  of  different  parts  of  the 
world  are  many.  According  to  the  effects  produced,  they  may  be  divided  into 
seven  groups.     The  preparations  vary  much  in  strength  in  different  specimens. 

I.  Heart  Poisons. — The  majority  of  the  arrow  poisons  used  by  Africans  and 
Asiaties  at  the  present  time  act  like  digitalin  and  helleborin,  and  cause  death 
bv  sudden  stoppage  of  tbQ  t^art  mWQlQt    Observations  on  French  gojdiers  in 
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the  Soudan  wounded  by  poisoned  arrows  of  the  Bambara  tribe  of  savages 
showed  that  death  might  occur  in  from  eleven  to  thirteen  minutes.  Sucl 
poisons  are,  among  others,  the  "  Inee,"  "  Kombe,"  "  Wabain,"  *^  Antiacin.' 
To  the  heart  poisons  belong  also  those  used  by  the  Choco  Indians  of  Ife\ 
Granada,  made  from  the  skin  secretions  of  a  toadlike  creature,  Phyllobate 
melanorrhinus. 

II.  Heart  Poisons  with  an  Action  on  the  Nervous  Centers Various  Africai 

arrow  poisons  contain  one  or  several  substances  which  act  partly  on  the  heart 
causing  spasm  or  paralysis  of  the  heart  muscle;  also  as  powerful  stimulant 
of  reflex  action  in  the  cord,  causing  tetanic  convulsions.  In  German  southwes 
Africa,  along  the  coast,  the  Owamba  tribe  use  a  poison  known  as  "  Echnja,' 
prepared  from  a  plant,  "  Adonium  boehmianum,''  which  produces  this  com 
bination  of  symptoms,  due  to  the  presence  of  a  glucoside,  "  Echnjin."^ 

III.  Purely  Tetanic  Poisons. — ^The  Pongahns  of  Malacca  and  the  native 
of  Borneo  use  the  juice  of  various  species  of  Upas  to  prepare  a  poison  whid 
produces  general  tetanic  convulsions,  and  causes  death  in  ten  or  fifteen  minute: 
from  asphyxia  from  tetanic  contraction  of  the  muscles  of  respiration. 

IV.  Poisons  Affecting  the  Respiration  Center  in  the  Medulla. — Such  an 
arrow  poisons  containing  the  aconite  bases,  aconitoxin  and  pseudo-aconitin 
made  chiefly  from  the  plant  "  Aconitum  ferox,"  and  used  by  people  in  easten 
Asia. 

V.  Poisons  Causing  General  Paralytic  Symptoms. — Of  these,  "  curare,"  usee 
by  South  American  Indian  tribes,  is  the  best  known.  It  causes  paralysis  o: 
the  voluntary'  muscles  throughout  the  body.  Its  symptoms  are  familiar  t< 
anyone  who  has  ever  worked  in  a  physiological  laboratory. 

VI.  Septic  Poisons. — ^Putrid  flesh,  heart  muscle,  liver,  etc.,  of  animals  deac 
of  rattlesnake  poison,  or  such  material  mixed  with  rattlesnake  venoui,  wen 
formerly  used  by  the  Indian  tribes  on  the  border  between  the  United  State: 
and  Mexico.  Similar  poisons  are  prepared  by  the  African  bushmen  of  tin 
Kalahazi  Desert  from  the  body  juices  of  the  chrysalis  of  a  beetle — Dianiphi 
dium  simplex.  These  poisons  do  not  act  immediately,  but  produce  a  loca 
hemorrhagic  inflammation,  with  diarrhea,  hemoglobinuria,  collapse,  and  deatl 
in  two  or  three  days. 

VII.  Irritating  Poisons. — The  Moquis  Indians  of  Arizona  used  a  poisoi 
on  their  arrows  made  from  the  bodies  of  bumblebees.  Other  tribes  have  use< 
the  milky  juice  of  Euphorbia  arborescens.  These  arc  purely  irritating  sul 
stances,  and  produce  merely  an  exceedingly  painful  wound,  without  any  specifi 
l)oisonous  effects. 

TiiK  BiTKs  AM)  Stings  ok   Insects 

Insei'ts  of  various  kinds,  by  st inuring  or  biting,  produce  ])oisonous  wound^ 
The  results  of  sncli  wounds  arc  nnnoyinir,  but  not  serious,  unless  a  large  nuiii 
b^r  of  bites  are  received.     There  are  undoubted  cases  upon  record  of  deatl 
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following  inniinierable  stings  from  wasps,  bees,  and  hornets,  and  intoxicated 
persons  have  died  after  being  exposed  for  hours  to  the  bites  of  innumerable 
mosquitoes.  Tlie  sting  of  the  scorpion  and  the  bite  of  the  tarantula  are  espe- 
cially poisonous,  and  much  dreaded.  The  eflfects  resemble  in  a  mild  form 
the  bites  of  serpents ;  they  are  rarely,  if  ever,  fatal  to  human  beings.  The 
symptoms  caused  by  the  stings  of  bees,  hornets,  and  wasps  consist  of  local  pain 
of  an  aching  or  burning  character.  A  tender  red  wheal  forms  almost  at  once, 
and  remains  for  some  hours.  The  sting  is  sometimes  left  in  the  wound,  and 
may  prolong  the  irritation.  It  may  be  searclied  for  and  extracted  with  the 
aid  of  a  magnifying  glass  and  a  fine  pair  of  forceps.  Bedbugs,  fleas,  and  body 
lice  produce  an  urticarial  eruption  characterized  by  intense  itching  and  burn- 
ing, which  usually  subsides  in  a  few  hours,  or,  in  sensitive  persons,  may  recur, 
on  meAnical  irritation,  for  several  days.  Flea  bites  can  usually  be  distin- 
guished by  the  presence  of  a  minute  punctate  hemorrhage  in  the  skin,  which 
can  be  seen  in  the  center  of  the  wheal.  The  bodies  of  those  afflicted  for  long 
periods  by  body  lice  are  covered  with  scratch  marks,  and  after  a  time  pigment 
is  deposited  in  the  skin,  notably  on  the  breast,  the  flanks,  the  abdomen,  upper 
ann,  and  thighs.     The  appearance  is  characteristic. 

The  stings  and  bites  of  insects  have  acquired  an  entirely  new  and  impor- 
tant interest  during  recent  years,  since  observation  and  experiment  have  shown 
that  certain  infectious  diseases  are  transmitted  to  man  in  this  way.  Among 
the  insects  capable  of  transmitting  disease  by  bites  are  mosquitoes.  The  vari- 
eties of  Anopheles  transmit  malaria ;  Stegomyia  f asciata,  yellow  fever ;  Culex 
pipiens,  filariasis.  It  is  probable  that  dengue  is  also  transmitted  by  a  mosquito. 
Fleas  are  Ix^lieved  to  transmit  bubonic  plague  from  one  rat  to  another,  or 
from  rat  to  man,  or  from  man  to  man.  Ticks  are  believed  to  transmit  certain 
fehrile  diseases  in  Asia  and  Africa ;  also  probably  the  so-called  "  spotted  fever  " 
obsened  in  the  Bitter  Root  Valley  of  the  Rocky  Mountains.  The  bites  of  bed- 
bugs are  believed  to  play  an  important  part  in  the  transmission  of  relapsing 
fever.  Lice  may  convey  impetigo  contagiosa.  In  addition  to  bites,  flies  and 
otber  insects  transmit  bacterial  diseases  by  carrying  the  germs  of  typhoid 
fever,  ery.sii>elas,  anthrax,  etc.,  on  their  bodies,  or  in  their  alimentary  canals, 
and  depositing  such  germs  in  wounds,  in  food,  water,  etc. 

GUNSHOT   WOUiroS 

Gunshot  wounds  are  those  produced  by  the  discharge  of  firearms.  For 
purposes  of  diagnostic  description  they  may  be  divided  into  four  groups:  I. 
Those  eaused  by  modern  militar}'  rifles  and  pistols  of  a  caliber  varying  between 
7  and  8  mm.  II.  Wounds  produced  by  rifles  and  pistols  firing  a  soft  leaden 
bullet  by  means  of  a  charge  of  ordinary  black  gunpowder  and  having  a  caliber 
varying  from  0.22  inch  to  0.45  inch  or  more.  III.  Wounds  produce<l  by  shot- 
gims  loaded  with  many  pellets  of  leaden  shot  of  various  sizes.  IV.  Wounds 
produeed  by  artillery  projectiles.     It  has  been  considered  desirable  to  divide 
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gunshot  woiindfl  intjo  these  8ev<?ral  ela?ses,  kH^aiist*  the  charnrter  of  tlie  woiiikI 
produrcHl  hy  tlii'se  various  weuiHins  ditfiT  in  cortiiin  iin{K>rtimt  delaik.     Tl 


Fig.  2.— Gunshot  FRAmmE  of  TII13  Raihita  with  Extrnsivb  Loas  of  SrnsTANrr,  PiinDrcto  by 
Scirr  Kbad  Rifle  Uullet,  Kkowinh  FuAiJMKNTH  of  Lkah  EMKKmJKf*  i\  tufi  Tismf^s,  The-  X-n»y 
picture  wiL'*  takon  iinarly  a  yeiir  after  the  injury.  An  attfni|it  to  iniprtive  thi*  roriditiuti  by  rr»- 
Fcction  of  thi"  iilim  ami  frt\Nlicniti|<  the  t-nil-*  of  the  ratliiii^  fullow^'U  by  HUtun*  of  tht"  btiiif^  wjis  followe*! 
by  iioiiuriioii  in  tin*  nnHiiH  liiid  tlrluyed  union  in  tlic  ulna.  The  funolkmal  result  so  long  a»  tlic 
pittU^iit  wore  11  »<ii(i|Mirthi|^  appursitus  on  Ihe  fon-urm  wu-s  good.      (Authtjr's  (;«««.) 

majority  of  guiish<tt  wtnindj^,  liowever  iiroilnt'tHl,  jiartiiko  of  the  elianicter  oi 
jimH'ftire<l  wounds,  and  nnisi  of  them  also  of  wounds  of  the  contui^'d  an<] 
lacerattHl  variety. 


1,  WoixiKS  Prodfced  by  Modern  Milttaky  I?iflks  and  PisTnT.s 

The  exphisivo  nsetl  is  one  or  other  of  the  varieties  f»f  suiokeless  jMiwchT. 
The  hullet  i.^  of  very  sniuU  tlinnieter  c<i!ii pared  witli  it^  leui^fh,  an<l  enu^HiAti* 
UHually  i>f  a  eore  of  hardened  l**ad  surrouud<  d  liy  a  eiiveriui]:  *^>r  ja<'ket  nf  a 
much  liarder  materinl,  consisting  in  many  instanees  of  a  thin  ea^Ksule  of 
aHov  com|>osed  of  oop|M^r  nud  uiekel  or  of  copper,  niekcl^  and  steel.  Ti 
{Kiiiit  of  the  hullot  is  n^uuded  or  oval  in  slia|¥».  Tiiest^  wea^mns  pusj^ess 
their  effects  certain  eharaetera  whieh  distinguish  tlieni  quite  sharply  from 
ohl-faslu*iued  rifles  and  pistols  firing  soft  le;id  Imllets.  In  the  tirf^t  plaee^ 
v*"l(K*ity  i*(  the  pngeelile  as  it  knives  the  nniz/Je  iif  the  weajMUi  is  very  gi^a^ 
anti  varies  hetween  iW^  and  720  nic»ters  per  second,  as  compared  with  300 
400  meters  |>i:'r  second  in  I  he  old-fasliiuned  rifles  firing  a  soft  lead  Imllct 
with  a  charge  of  hhiek  pfiwder.  Jloreover,  the  striking  energ;^'  sis  compared 
with  the  older  weapons  is  enormous.  Tlie  range  is  also  greatly  increasciL] 
The  effective  range  of  the  old-fashioned  muzzledoad i iig  rifle* — of  about  1 
mm.  calilwT  an<l  a  soff  lead  hullet— varied  ht^tween  000  to  1,000  meters. 

The  Effective  Eange.^The  range  of   the  modern   rifle  is  ,*^,000   or  4,000 
meters,  or  even  more.     The  trajer^tory  of  these  mo*lern  rifles  is  also  very  flal 
that  is  to  say,  the  hulk-t  travels  so  fast  during  iW  pnrly  .'^^oimds  of  itvS  flighi 
that  it  falls  hut  little  in  going  a  long  distance,  htnice  much  less  allowance 
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k-  3«  and  36. — FnAc-nmis  or  tite  Aj^traqalits  pRoniTrKi>  dy  a  Thihtv-euiht  Caliber  Pisroi, 

fiXT  WITH   Lnur.MENT,     Antero-p(j8U'ri(jir  and  Jatcmi   vit-wa  dbuwing  truek  of  bullft  tlinough 
Ikine  otid  bullet  in  aiiu.     (New  Yurk  HtMspitjd  uolk'^Lion.) 

licochet,  and  its  Deforming  Effect  upon  Bullets. — iVn  exeeptioTi  \o  this  rule 
^Wwhen,  before  striking  tlic  Iwjtiy,  Mjc  \m\lv\  comes  into  contact  with  the 
nimd  or  with  a  rfx*k,  wlnm  it  nmy  iiii<hTr;n  tlf/foririity  uf  any  de^ec.  The 
1^  common  ileforinity  noted  is  that   tlie  bullet  is  somewhat  bent  or  flat- 
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tened  at  its  point,  or  the  deformity  niay  be  still  greater;  die  bullet  m 
twisted  quite  out  of  shape*  or  the  mantle  or  jacket  may  be  split  along  c 
more  lines — commonly  more  or  less  parallel  with  the  long  axis  of  the  bu 
and  the  leaden  core  may  be  thus  exposed  or  even  separated  from  its  va 


Fia.  4a. 


Fig.  46. 


FlG8.  4a  and  46. — GrNHHor  Fracttre  of  tre  Uppek  End  op  the  Radius.  Thirtj'-two  calibe 
bullet  sbowinK  fraiqnrnta  of  lead  and  bullet  slightly  deformed  lotljsed  in  the  soft  parts  abc 
elbow  and  in  front  of  the  humenu.     (New  York  Hospital  coUeetioii.) 


ami  the  axis  of  the  bullet  may  assume  any  aiiirle  in  reffreiuv  to  its  li 
flight;  whereas  nD<ler  onlinarv  eireiimstaiK'es  the  two  art*  parallel.  ]>iilletsi 
deformed  prod  nee  a  <lifferent  tyjie  of  injnrv. 

If,  as  in  the  case  with  sjK>rtiug  rifles  and  certain  pistols,  the  mant 
the  bullet  is  left  iucouiplete  in  front,  expisiu^  the  h^ad  core  to  a  great 
less  extent,  constituting  what  is  known  in  sjwrting  parlance  as  a  ''  soft-no 


GUNSHOT   WOUNDS  27 

bnllet,  or  if  the  mantle  near  tlie  point  of  the  bullet  be  sawed,  filed,  or  split 
in  such  a  manner  that  its  continuity  is  destroyed  or  its  strength  near  the  point 
greatly  impaired,  then  the  bullet  when  it  strikes  a  bone  or  even  the  soft  parts 
may  undergo  great  deformity.  It  may  be  extensively  flattened  near  the  tip 
—into  the  shape  of  a  mushroom — or,  indeed,  broken  up  into  many  small 
fragments;  and  the  injuries  produced  by  such  bullets  are  of  greater  sever- 
ity than  the  wounds  caused  by  the  bullet  with  a  complete  mantle  and 
imdeformed. 

Itoforation  and  Lodgment. — The  small  calibered  steel-mantled  military  bul- 
let produces  at  ordinary  ranges,  as  stated,  perforating  woimds.  That  is  to 
ojf  the  buUet  passes  entirely  through  the  body,  no  matter  in  what  situation 
or  direction  the  wound  may  be  received.  This  is  of  course  true  only  up  to  a 
certain  range,  and  after  this  range  is  passed — ^which  varies,  of  course,  for 
different  regions  of  the  body — a  certain  number  of  bullets  will  fail  to  pass 
cnnidetely  through  and  lodge  in  the  tissues.  Lodgment  of  the  bullet  will  also 
oecnr  with  considerable  frequency  at  all  ranges  when  the  bullet  strikes  the 
ground  or  some  hard  object  before  producing  the  wound.  At  a  range  up  to 
1,600  or  even  2,000  meters  the  bullet  will  usually  i)erf orate,  unless  it  has 
previously  struck  the  ground  or  impinges  upon  a  dense  large  bone. 

In  discussing  the  diagnosis  of  wounds  made  by  these  bullets,  it  is  necessary 
to  oonsider  the  character  of  the  tissues  through  which  the  bullet  passes,  and 
the  range  at  which  the  shot  was  fired,  that  is  to  say — other  things  l)eing  equal 
—the  velocity  of  the  bullet  It  has  been  found  by  practical  experience  that 
the  effects  of  these  bullets  upon  the  tissues  vary  not  only  with  the  character 
of  the  tissue,  but  also  with  the  range.  Shots  fired  within  the  range  of  500 
meters  may  be  regarded  as  short  range,  shots  from  500  to  1,200  meters 
medium  range,  and  from  1,200  meters  upward,  to  the  extreme  range  of  the 
^^pon,  long  range. 

Effeeti  upon  Various  Tissues. — ^Tn  the  ordinary  soft  tissues,  the  skin,  the 
fit,  fibrous  tissues,  fascia,  muscles,  thin  and  spongy  hemes,  bhwd-vessels,  nerves, 
the  Inngs,  these  bullets — at  all  ranges  up  to  2,000  meters,  as  stated  by  various 
obfiervers — ^make  a  clean  perforation  through  the  body  in  a  straight  line.  The 
openings  where  the  bullet  enters  and  where  it  makes  its  exit  are  often  quite 
similar  in  character.  They  consist  of  small  rounded  o])enings  of  the  size  of 
or  even  smaller  than  the  diameter  of  the  bullet.  At  short  ranges  the  wound 
of  exit  may  be  stellate,  angular,  or  slitlike,  and  larger  than  the  wound  of 
entrance;  this  is  not,  however,  constant  The  tissues  in  the  track  of  the 
J'ullet  are  pulpified,  but  there  is  very  little  laceration  except  in  the  immediate 
path  of  the  missile.  The  path  of  the  bullet  through  the  tendons,  fasciie,  and 
aponeuroses  may  be  a  small  round  hole  or  a  mere  slit  Blood-vessels  and  nerves 
^aybe  cleanly  perforated  or  partly  or  wholly  divided;  but  they  seldom  escape 
injury  by  being  pushed  aside,  as  is  tlic  case  with  soft  lead  bullets  fired  at  low 
^^I'x^ities.  If  the  bullet  strikes  the  skin  obliquely  it  may  product*  a  slit  of 
^nie  length  or  an  oval  perforation  of  variable  size.     The  spougj'  portions  of 
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the  long  bones,  if  struck  squarely,  are  frequently  cleanly  perforated,  as 
with  a  drill,  very  little  lateral  destructive  eflfect  being  observed. 

Explosive  Effect. — At  all  but  long  ranges,  where  the  velocity  of  the  bullet 
is  considerably  diminished,  there  is  observed  an  effect  upon  certain  tissues  and 
organs  which  has  been  characterized  by  the  above  title.  This  effect  is  observed 
in  penetrating  wounds  of  the  skull ;  in  the  shafts  of  the  long  bones ;  in  the  solid 
glandular  organs  of  the  abdomen;  in  the  hollow  organs  of  the  alxlomen,  when 
filled  with  fluid  or  saturated  with  fluid,  and  under  certain  other  conditions  to 
be  noted.  This  so-called  "  explosive  effect  "  is  of  a  most  destructive  character 
and  depends  upon  two  causes: 

The  first  cause  is  that  which  is  well  exemplified  by  the  often-tried  experi- 
ment of  firing  a  rifle  into  an  open  barrel  of  water  or  into  a  tin  can  filled  with 
water.  If  the  barrel  or  can  be  empty,  the  bullet  will  pass  through,  making  a 
clean  perforation,  but  without  other  damage.  If,  however,  the  barrel  or  can 
be  filled  with  water,  even  if  open  at  the  top,  and  the  shot  fired  vertically  down- 
ward, the  barrel  or  can  will  be  burst  more  or  less  extensively.  Water  is  inelas- 
tic, and  has  no  time  to  change  its  level  and  adapt  itself  to  the  new  conditions 
of  pressure;  accordingly,  it  forces  out  the  sides  of  and  bursts  the  containing 
vessel.     The  same  action  takes  place  in  wounds  of  the  skull,  etc. 

Under  these  conditions  the  wound  in  the  skull,  for  example,  may  be  a  small 
round  hole  as  large  as  the  diameter  of  the  bullet.  Upon  the  opposite  side  of 
the  head,  however,  the  skull  will  be  burst  outward,  with  extensive  conuninu- 
tion  of  lx)ne,  and  the  projection  of  fragments  of  skull  for  a  distance  of  several 
feet,  with  the  production  of  a  large  ragged  wound  of  exit;  or  the  skull  may 
not  be  actually  burst  into  fragments,  but  yet  be  extensively  fractured  and 
fissured,  the  fissures  running  downward  to  the  base.  The  liver  may  be  very 
extensively  lacerated  and  pulpified,  the  kidney  the  same,  and  the  bladder, 
stomach,  and  intestines,  if  full  of  fluid,  may  be  extensively  burst  and  torn 
in  all  directions.  If  the  bullet  strike  the  hard  unyielding  shaft  of  a  long  bone, 
the  bone  may  be  pulpified  for  a  large  area  around  the  point  of  impact,  and 
fissures  mav  extend  in  all  directions  up  and  down  the  shaft.  The  wound  of 
exit  in  such  cases  may  be  very  large  and  ragged. 

The  second  cause  for  this  explosive  action  is  that  the  fragments  of  bone 
and  other  tissues  thus  set  into  violent  commotion  become  secondary  missiles, 
and  cause  laceration  of  the  surrounding  parts  more  or  less  extensive.  Such 
wounds  as  these,  if  of  the  head,  are  usually  instantly  fatal,  and  do  not  come 
under  treatment  If  of  the  abdomen,  they  will  usually  be  attended  by  such 
severe  shock  that  little  can  be  done  for  them.  If  of  the  extremities,  the  most 
varied  lesions  may  be  produced  both  in  the  bones  and  soft  parts.  The  diag- 
nosis of  some  of  these  varieties  of  wounds  produced  by  the  small-calibered  rifle 
will  be  discussed  under  wounds  of  regions.  If  the  range  is  greater  than  1,000 
meters  these  very  destructive  effects  u]X)n  the  brain,  upon  the  large  glandular 
organs  of  the  abdomen,  and  upon  organs  containing  fluid,  gradually  diminish 
as  the  velocity  of  the  bullet  decreases,  and  finally  disappear.    In  a  general  way 
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it  may  be  said  that  the  shorter  the  range,  the  more  marked  will  be  this  explosive 
effect. 

Hemorrhage  in  Oimshot  Wounds. — ^In  wounds  which  involve  merely  soft 
parts  and  do  not  penetrate  any  highly  vascular  organ,  and  injure  no  large 
blood-vessel,  hemorrhage  is  usually  slight  or  almost  absent.  If,  however,  a 
large  arterial  or  venous  trunk  lies  in  the  path  of  the  bullet,  hemorrhage  of  a 
serious  or  fatal  character  is  rather  more  apt  to  occur  than  is  the  c^se  with 
the  large  caliber  soft  lead  bullet  fired  at  low  velocity,  because,  as  already  stated, 
if  tlie  shot  be  a  direct  one,  the  small-calibered  bullet  pushes  nothing  aside, 
Imt  cuts  a  clean  track  in  a  straight  line  through  the  tissues.  In  cases  where 
large  vessels  are  wounded — such  as  the  femoral,  one  of  the  larger  arteries  of  the 
abdomen,  or  the  carotid — it  does  not  usually  happen  that  the  patient  comes 
under  surgical  treatment  at  all  if  the  wound  be  inflicted  upon  the  battlefield. 
Wounds  of  the  abdomen  which  injure  the  aorta,  the  vena  cava,  or  one  of  the 
lai^r  arteries  of  the  mesentery,  are  peculiarly  dangerous  from  hemorrhage,  as 
ilso  wounds  of  the  thorax  which  injure  one  of  the  large  vessels  at  the  root 
)f  the  lung.  On  the  other  hand,  wounds  of  this  very  serious  nature  rarely 
Jome  into  the  hands  of  the  surgeon  for  treatment,  and  actual  ex]x^rience  in 
time  of  war  has  sllo\^^l  that  these  bullets,  if  undeformed,  may  pass  through 
the  Iniman  body  in  the  most  varied  manner,  producing  only  temporary  and 
comparatively  slight  injuries. 

Topography  of  Bullet  Wounds. — The  position  assumed  by  soldiers  upon  the 
Bring  line  in  battle  is  usually  prone  upon  the  ground.  As  a  consequence,  many 
rounds  are  produced  which  pass  through  the  body  from  al)ove  downward  or 
Aliquely,  and  the  wound  canal  is  often  very  long,  and  may  travers(»  the  entire 
nink,  entering  in  the  supraclavicular  region  or  in  the  back,  or,  as  often  ha]>- 
^ens,  passing  through  the  shoulder  first,  or  the  U]iper  extremity,  and  emerging 
rum  the  buttock,  or  from  the  groin,  or  from  the  thigh,  without  producing  a 
atal  injury.  Wounds  of  the  thorax  also,  which  penetrate  the  lung,  are  fre- 
(uently  recovered  from  easily,  and  with  little  or  no  ]x*rmanent  disability, 
founds  of  the  larger  joints,  such  as  the  knee,  the  shoulder,  and  the  ankle, 
»ften  heal  rapidly  and  without  any  permanent  loss  of  function.  Even  wounds 
i  the  diaphragm — although  attended  at  the  time  by  shock,  by  rapid,  shallow, 
nd  difficult  respiration,  and  accompanied  by  some  dyspnea,  and  by  the  accu- 
Qulation  of  a  moderate  quantity  of  blood  in  the  pleural  cavity — often  get  well 
rithout  any  serious  permanent  results. 

Aseptic  Healing. — ^During  the  war  in  Cuba,  during  the  fighting  in  the  Phil- 
ppines,  during  the  war  in  South  Africa,  and  in  the  Russian-Ja])auese  War  it 
'•as  noted  in  hundreds  of  cases  that  such  wounds  were  recovered  from,  with 
ittle  or  no  treatment,  except  an  external  protective  dressing,  without  perma- 
ent  disability.  These  facts  are  to  be  accounted  for  upon  several  grounds, 
n  the  first  place,  a  large  proportion  of  the  wounds  are,  as  stated,  jx^rforating 
■onnds.  There  has  been,  therefore,  no  occasion  or  excuse  for  the  conunonly 
angerous  and  useless  procedure  of  probing  a  wound  with  a  dirty  instrument 
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and  unclean  fingers  to  the  detriment  of  the  patient.  Secondly,  as  already  indi- 
cated, many  of  tliese  wounds  are  either  fatal  before  any  medical  aid  is  possi- 
ble, or  else  involve  no  necessarily  lethal  injury.  Thirdly,  the  shape  and  the 
small  size  of  these  bullets,  and  tlie  fact  that  they  perforate  and  do  not  lodge, 
diminishes  the  chances  of  infectious  material  in  considerable  quantity  being 
carried  into  and  remaining  in  the  wound. 

It  has  been  foimd  by  experience  that  many  of  these  wounds,  if  untreated, 
heal  by  primary  union.  The  edges  of  the  slightly  contused  orifices  become 
brownish  in  color,  dry,  and  are  soon  covered  with  a  small  adherent  scab.  Occa- 
sionally slight  infection  of  one  or  other  orifices  takes  place,  but  does  Dot 
usually  extend  to  the  deeper  portions  of  the  woimd.  Careful  inspection  of 
the  wound  tracks  often  show  that  when  the  bullet  has  passed  through  the  cloth- 
ing small  shreds  of  cloth  and  the  like  may  be  scattered  along  the  course  of  the 
wound,  but  they  do  not  appear  to  cause  infection  in  many  instances.  Wounds 
of  the  skull  through  the  scalp  are  usually  found  to  contain  fragments  of  hair 
and  often  particles  of  bone,  which  may  be  driven  deeply  into  the  brain  or  lie 
upon  its  surface  or  upon  the  dura.  These  fragments  are  often  derived  from 
the  internal  table,  which  is  sometimes  extensively  splintered. 

Straight  Path  of  High-powered  Bullets. — The  diagnosis  of  the  structures 
injured  by  these  bullets  is  often  much  easier  than  was  the  case  with  the  soft 
lead  missile,  for,  in  general,  they  pass  through  the  body  in  a  straight  line, 
and  the  structures  woimded  can  usually  be  inferred  on  anatomical  grounds. 
If  fractures  exist,  they  will  give  the  ordinary  signs  of  fracture,  unless  the 
bone  is  merely  perforated.  Wounds  of  organs  will  give  characteristic  signs 
and  symptoms.  Wounds  of  the  belly  will  be  considered  imder  the  surgery 
of  that  region.  When  the  range  is  very  great,  perforating  wounds  will  cease 
to  be  the  rule,  and  lodgment  of  the  bullet  will  be  more  common.  At  very 
great  ranges  also  tlie  so-called  "  explosive  effect "  is  absent.  The  bullet  doe« 
not  exercise  the  same  destructive  force  laterally  as  occurs  when  the  missile 
is  moving  at  higher  vel(x*ity.  The  prognosis,  then,  of  such  wounds  when  they 
involve  the  brain,  the  glandular  organs  of  the  abdomen,  or  the  hollow  abdominal 
viscera,  is  not  so  serious.  The  injuries  come  to  resemble  those  produced  by 
an  undeformed  leaden  bullet  moving  at  a  low  velocity. 

Lodgment  of  the  bullet  may,  of  course,  be  inferred  from  the  absence  of  a 
wound  of  exit.  The  practical  importance  of  the  continued  presence  of  sud 
a  bullet  in  the  tissues  is  not  very  great  in  the  average  case.  It  is  only  wh^ 
the  bidlet  causes  pain,  etc.,  by  pressure  on  a  nerve  trunk  or  the  wound  has 
become  infected  and  a  suppurating  tract  remains  in  the  tissues,  with  the  bulW 
lying  at  tlie  bottom  thereof — as,  for  example,  among  the  fragments  of  a  frac- 
tured bone,  or  in  the  interior  of  the  skull,  witli  tlireatened  abscess  of  the  braifl 
or  symptoms  of  cerebral  irritation — that  the  location  of  the  bullet,  and  it* 
subsequent  extraction,  become  matters  for  the  consideration  of  the  surgeot^ 
And  even  in  these  cases  it  is  sometimes  a  question  whether  the  operative  r®^ 
moval  of  such  a  bullet  is  justifiable  or  desirable.     The  usual  indications  at^^ 
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however,  when  a  bullet  is  lodged  in  an  infected  wound  proper  drainage  of  the 
wound,  the  extraction  of  foreign  bodies,  such  as  portions  of  clothing  or  frag- 
ments of  dead  bone,  and  removal  of  the  bullet  if  fairly  accessible. 

Effects  of  Lodgment. — Long  experience  has  shown  that  the  mere  presence 
of  a  portion  of  or  the  whole  of  a  bullet  in  the  tissues  is  seldom  productive 
of  deleterious  effects.  In  some  cases  of  bullet  wound  of  the  brain  or  of  the 
spinal  canal  or  in  those  cases  where  a  bullet  appears  to  be  producing  paralysis 
or  irritation,  by  pressure  upon  a  nerve  trunk,  the  location  of  a  bullet  may, 
however,  become  a  matter  of  practical  imix)rtance.  For  locating  such  bullets 
no  means  hitherto  devised  compares  favoral)ly  in  simplicity,  accuracy,  and 
safety  with  the  use  of  the  X-rays.  The  well-known  dangers  of  introducing 
a  probe  or  other  similar  instrument  into  a  fresh  or  ancient  wound  applies  here 
with  jieculiar  force.  It  is  well  known  that  the  walls  of  a  granulating  wound 
are  almost  invulnerable  to  the  inroads  of  the  pyogenic  bacteria,  so  long  as  the 
granulations  are  not  mechanically  injured.  Probing  a  wound  or  introducing 
any  instrument  for  diagnostic  purposes — unless  such  an  exi)loration  is  fol- 
lowed immediately  by  an  operation  which  converts  the  wound  canal  into  a 
simple  and  widely  ojxjned  cavity — unavoidably  injures  the  granulating  sur- 
face, and  renders  infection  with  the  pyogenic  microbes  not  only  possible,  but 
probable,  and  it  has  come  to  be  a  well-recognized  fact  among  surgeons  that 
such  infection  frequently  takes  place,  with  serious,  if  not  fatal,  consequences 
to  tlie  unfortunate  patient. 

The  X-rays,  on  the  other  hand,  when  used  with  intelligence,  permit  one  to 
locate  bullets  with  considerable  accuracy,  even  when  rather  deeply  placed  in 
the  tissues,  and  that  without  any  especially  elaborate  apparatus.  The  propor- 
tion of  lodged  small-caliber  bullets  has  been  found  in  actual  warfare  to  be 
unexpectedly  high.  Of  198  wounds  from  Mauser  bullets  coming  under  treat- 
ment in  the  Santiago  campaign,  there  were  21  lodged  bullets.  Many  of  these 
bullets  were  found  by  X-ray  examination  imdeformed  or  but  slightly  deformed. 
It  is  presumed  that  the  absence  of  deformity  depends  rather  upon  the  hard- 
ness of  the  bullet  than  upon  the  fact  that  the  velocity  of  the  bullet  had  been 
reduced  by  a  very  long  flight  The  nature  of  the  ground  over  which  the 
fighting  was  done  indicated  rather  that  the  velocity  of  the  bullets  had  been 
reduced  by  striking  the  limbs  of  trees  or  other  objects.  The  methods  of  detect- 
ing and  locating  bullets  and  other  foreign  bodies  are  described  in  the  chapter 
X-rays  in  Surgical  Diagnosis  (see  page  370). 

Effects  of  Bicochet. — When  military  bullets  are  greatly  deformed  by  rico- 
chet and  lodge  in  the  tissues,  they  may  or  may  not  produce  w^oimds  showing 
great  laceration  of  tissue.  In  many  instances  the  wound  will  not  vary  in 
appearance  from  the  ordinary  small-caliber  bullet  wounds — notably  if  the 
l>ullet  is  merely  blunted  and  strikes  the  tissues  with  its  hmg  axis  per])endicular 
to  the  surface  either  point  foremost  or  butt  end  foremost.  If,  on  the  other 
l^aud,  the  bullet  after  the  ricochet  assumes  a  rotation  upon  an  axis  transverse 
to  its  long  axis,  the  wound  of  the  skin  may  be  of  considerable  size,  and  the 
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deeper  tissues  may  be  lacerated  to  a  greater  or  less  extent,  and  bones  may  also 
be  fractured  and  comminuted  more  or  less  extensively.  Under  these  condi- 
tions the  wound  may  resemble  such  wounds  as  are  made  by  the  bullet  from  a 
shrapnel  shell,  or  soft-lead  bullet,  or  a  shell  fragment ;  and  such  wounds  will, 
on  account  of  the  larger  wound  of  entrance  and  the  greater  laceration  of  the 
tissues,  be  more  likely  to  become  infected  from  external  sources.  Neverthelesa, 
experience  shows  that  even  in  these  wounds  treatment  by  an  occlusive  dress- 
ing as  soon  as  may  be  and  noninterference  with  the  deeper  portions  of  the 
wound  are  attended  by  exceedingly  good  results^  infection  being  the  excep- 
tion rather  than  the  rule.  Certain  special  indications  for  the  location  of 
lodged  bullets  will  be  spoken  of  under  Regional  Surgery.  It  has  been  found 
by  exi^ericnce  that  these  deformed  bullets  usually  pursue  a  straight  course 
through  the  tissues. 

Wonnds  Frodnced  by  High-powered  Bifles  of  Small  Caliber  Firing  a  Soft-noied 
Bnllet. — A  soft-nosed  bullet  is  one  in  w^hich  the  hard  mantle  is  incomplete  in 
front,  the  point  l)eing  composed  of  soft  lead,  or  in  which  the  mantle  is  filed, 
sawed,  or  split  at  its  point.  Such  bullets  are  commonly  used  in  shooting  large 
game,  sometimes  in  fighting  savage  peoples,  and  occasionally  by  savage  peoples 
themselves  when  firing  at  their  enemies.  They  are  variously  known  as  the 
soft-nosed  bullet,  the  Tweedie  bullet,  and  the  dumdum  bullet.  The  injuries 
produced  by  high-powered  rifles  firing  these  bullets  are  much  more  severe  than 
those  caused  by  the  ordinary  full-mantled  military  rifle  bullet 

Upon  striking  bone,  or  even  the  denser  soft  parts,  these  bullets  undergo 
deformity  of  several  tyjxjs.  The  most  common  change  in  shape  is  that  the 
soft  portion  of  the  bullet  in  front  is  flattened  and  spread  into  the  shape  of  a 
mushrooui ;  or  uj^on  striking  hard  bone  the  bullet  may  be  disintegrated  into 
many  small  pieces,  each  one  of  which  becomes  a  missile  and  produces  its 
own  destructive  effect.  Fortunately,  wounds  from  these  bullets  are  rare  in 
warfare,  and  occur  for  the  most  part  as  the  result  of  accident,  by  the  acci- 
dental discharge  of  sporting  rifles  of  the  high-powered,  small-calibered  type,  or, 
as  happens  only  too  frequently,  when  an  excited  sportsman  mistakes  a  com- 
panion or  some  other  unfortunate  individual  for  a  wild  animal. 

Effects  of  Soft-nosed  Bullets. — The  wounds  produced  by  these  bullets  upon 
the  human  body  are  of  the  most  terribly  destructive  character.  At  short  and 
moderate  ranges  they  are  perforating.  At  longer  ranges  the  whole  or  a  portion 
of  the  bullet  may  lodge.  The  w^ound  of  entrance  in  the  skin  does  not  diftr 
from  those  wounds  produced  by  the  ordinary  military  bullet.  But  the  expan- 
sion or  disintegration  of  the  bullet  after  entering  the  body  produces  wounds 
of  the  most  destructive  character.  The  shape  of  the  wound  is  roughly  a  conft 
The  ai)ex  of  the  c(me  is  at  the  point  of  entrance,  and  the  base  at  the  point  of 
exit,  or  wherever  the  bullet  ceases  to  produce  its  destructive  effect. 

The  tissues  in  the  track  of  such  a  bullet  are  churned  up  into  a  pulpifiei 
mass  of  entirely  disintegrated  tissues.  The  bones  are  also  extensively  fractured 
and  comminuted;  and,  secondarily,  lacerated  wounds  of  variable  size,  extent, 
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and  shape  are  produced  by  the  fragments  separated  from  the  body  of  the  missile. 
Such  a  wound,  if  of  the  head,  the  thorax,  or  the  abdomen,  produces  so  de- 
structive an  effect  that  an  immediately  or  speedily  fatal  result  is  the  rule.  If 
of  an  extremity  involving  bone  as  well  as  soft  parts,  the  disintegration  of  the 
tissues  is  commonly  so  great  that  no  treatment  other  than  amputation  can  be 
applied.  If  the  wound  involves  merely  the  soft  parts  of  an  ejctremity,  exten- 
sive laceration  of  muscles,  vessels,  nerves,  and  integument  will  be  coumion. 
In  certain  instances,  however,  if  these  bullets  strike  merely  the  softer  tissues, 
they  may  not  become  deformed,  and  may  pass  through  a  limb,  producing  the 
same  effect  as  the  harder  military  bullet. 

DiACJNosis. — The  diagnosis  of  injuries  produced  by  these  bullets  does  not 
usually  present  any  difficulties,  the  main  factors  being  a  small  wound  of  en- 
trance, a  very  large  wound  of  exit,  and  very  extensive  laceration  and  pulpi- 
fieation  of  the  tissues  in  the  track  of  the  bullet,  wlicther  such  tissues  be  bones 
or  soft  parts.  On  account  of  the  great  destruction  of  tissue,  infection  of  greater 
or  less  gravity  is  almost  sure  to  occur. 

Wounds  Produced  by  Antomatic  Pistols:  The  Mauser  Pistol,  Caliber 
7.63  Millimeters.  The  Luger  Pistol,  Caliber  7.65  Millimeters.  The 
Colt  Automatic  Pistols,  Caliber  .32  and  .38. — In  1897  Bruns  conducted 
experiments  with  the  Mauser  pistol,  and  concluded  that  the  cflfects  of  its  bullet 
were  identical  with  that  of  the  military  rifle  at  proportionately  longer  ranges. 
The  following  relations  were  found  to  exist:  At  20  to  200  meters  the  effect 
of  the  Mauser  pistol  was  the  same  as  the  effect  of  the  military  rifle  at  1,000 
to  2,000  meters  respectively.  Tn  this  connection  I  insert  the  results  of  certain 
experiments  made  by  me  with  automatic  pistols  in  order  to  determine  the  effects 
of  smokeless  powder  at  short  ranges  upon  the  skin,  and  incidentally  to  observe 
tlie  effects  of  the  bullets  upon  the  tissues,  in  comparison  with  the  old-fashioned 
Uack-powder  revolver  firing  a  soft-lead  bullet  and  a  small  charge  of  black 
gunpowder. 

The  Effects  upon  the  Skin  of  Black  and  of  Smokeless  Powder  Fired  at  Short 
Bangei. — The  effects  upon  the  skin  produced  by  the  discharge  of  small  arms 
loaded  with  black  powder  and  fired  at  very  short  range  have  often  been  stud- 
ied. The  subject  is  of  especial  interest  from  a  medico-legal  point  of  view,  and 
occasionally  from  the  point  of  view  of  surgical  diagnosis.  Not  all  the  grains 
of  black  powder  in  the  charge  are  burned  in  the  wea]X)n  unless  the  charge  be 
nnusually  small;  and  the  number  of  unburned  or  partly  burned  grains  will 
increase  with  the  size  of  the  powder  charge  and  the  calil)er  of  the  weapon  and 
diminish  directly  with  the  length  of  the  barrel.  These  unburned  or  partly  burned 
grains  are  propelled  from  the  muzzle  with  considerable  force  for  a  distance  of 
several  feet  If  these  grains  strike  the  human  skin  or  the  clothing,  certain 
effects  will  be  produced,  which  will  vary  according  to  the  calilx^r  of  the  Aveapon, 
the  size  of  the  powder  charge,  and  the  distance  of  the  muzzle  from  the  skin 
or  the  clothing,  as  the  case  may  be.  With  a  given  weapon  and  a  given  charge 
of  powder  it  may  be  possible  to  determine  from  the  character  of  these  effects 
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whether  a  shot  has  hrcn  fired  within  a  certain  distance  or  not.     The  importai 
bewaring  of  ^tnrli  data  in  ci*rtain  cases  of  hnniii-idf*  or  siiioicle  is  ohvinns;   anfl 
evidence  »o  derivrnl  has  U-t'ii  of  great  use  in  luany   instatircs  in  thu  furtlier^ 
ance  of  juHliiv. 

The  Kjjtrts  Pnifiured  hy  Black  Pawdrr  upon  the  Shin, — Powder  marks 
tm  tlie  skin  are  in  iUv  nature  of  tatt*H>  nuirks — that  is  to  say,  the  grains  of 
|K*wd<'T  are  *1  riven  into  tlie  si  distance  r^f  the  skin,  and  h^ave  hi  ark  vr  bhiisfih 
nuirkt^  tlierein  which  am  j^raetically  indelible,  Hie  ai*ea  thus  marked  increases 
with  the  distance  at  which  the  shot  was  fired,  whereas  the  nniuber  of  graiiuH 
e!uhedded  diiuinishes  with  tlie  distance*  Sucli  tattiHiing  occurs  witli  ordinary 
hlack-powder  revolvers  at  a  distance  of  at  least  three  or  four  feet;  and  such 
tattiHung  has  been  jiroduced  experimentally  with  a  .32-caliher  revolver  at 
distance  of  three  feet.  The  hair  of  the  scalp  nuiy  l>e  singed  at  a  distance 
seven  or  eight  inches  by  such  a  revolvcT ;  clothing  nmy  lie  scorched  at  a  si  mil 
distance;  and  at  a  distance  of  one  foi>t  or  less  linen  may  l>e  set  on  fire. 

A   (M^rsonal  communication  frmn   lh\   Allx^rt  L.   Hall,  of  Fulton,   N.  Y, 
wlio  has  conductiHl   a  large  nuudier  of  ex]K'riuients  with   pistols  loiided  with 
lilack  [KJW<ler,  ctiutains  some  (jf  tht^  rc^snlts  of  his  tihscrvationiv.     They  are  liere 
quoted  as  of  intcivst  and  value  from  a  modieo-lcgal  |ioint  of  view,  I 

Human  hair  can  he  singed  l>y  the  discharge  of  pistols  loaded  with  black 
powder  np  to  a  distance  of  twenty  inches,  prolialdy  not  more.  Hair  can  Ije 
smoke-stained  at  about  twice  the  singeing  distance.  Some  uf  Dr*  Hall's  obser-j 
vat  ions  in  detail  were  as  follows: 

A  .30-caliher  (/olt's  pistol  loaded  with  7  grains  of  black  jiowder  singed 
human  hair  np  to  TkJ  inches.  A  .32-ca]il>er  Snjith  &  Wesson  pistol,  10  grains 
of  black  jM>wder,  S8  grains  of  lead,  caused  singeing  at  7^  inches.  A  .44  auto* 
nmtic  (Ndt's  pistol,  40  grains  of  Idack  powder,  217  grains  of  lend,  caused  singe» 
ing  up  to  17  inclres,  sni*»kc'Stain!ng  np  to  3  feet.  A  .38  (Vdt's  army  pistol, 
singi'ing  fK'ciirrcd  up  to  12  inches.  With  a  .IIS  Smith  &  Wesson  pistol^  15 
grains  of  black  jiowdcr,  14(>  gi*ains  f>f  lead,  hair  was  singed  nj)  to  10  inclics. 

The  effects^  of  hlark  piiwder^  theu^  are  obvious,  and  within  certain  liniita 
fairly  ih^finite. 

llie  Effcci.s  Prof  hired  vprm  (he  Skin  hy  Ihe  DiRcharge  of  Phi  oh  Loaded 
irilh  Smokelem  Pou-der.—Thv  effects  of  smokeless  powder  are  verv  ditfcrent 
Ther(»  are  at  present  in  the  market  several  kinds  of  ]iistoIs  using  sniokel 
ammunition ;  it  seems,  therefore,  not  improlFahle  that  in  tlie  future  a  eertai: 
proportion  of  homicides  and  suicides  w^ill  lie  committed  with  weapons  usi 
ammunition  of  this  class.     Snmkelcss  jir^wders  have  giincotton  as  a  basis,  tO: 
which  is  sometimes  added  a  small  amount  of  nitroglycerin,  or  some  picric?*aei 
com^Miund,  or  one  or  more  of  a  number  of  ingrcdient.s  l^ith  organic  and  inor- 
ganic.     The  pur[K>se  of  the  additions  is  to  nHnlify  the  character  of  the  igni- 
tion, or  of  the  explosion,  or  tr>  give  the  powder  a  distinctive  color,  or  to  make 
it  waterproof.     The  grains  of  such  ])owiIers  arc  usually  small  in  comparisoi 
with  tltc  gjains  of  black  j:)Owder,  altliougli  not  always.     The  expl(»sion  of  blac 
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powder  gives  on  the  average  sixty-five  per  cent,  by  weight,  of  solid  residue  and 
tiirty-five  per  cent  of  gases.  Smokeless  powders  give,  on  the  other  hand,  nearly 
seventy  per  cent  of  gases  and  tliirty  per  cent  of  solid  residue.  Smokeless  pow- 
der is  at  least  twice  as  strong,  weight  for  weight,  as  black  powder,  and  some 
kinds  are  much  stronger;  accordingly,  the  amount  of  residue  of  smokeless 
jjowder  driven  from  the  gun  is  much  less  than  that  of  black.  The  combustion 
of  smokeless  powder  is,  in  other  words,  much  more  complete. 

1  experimented  with  five  pistols — Colt's  automatic  pistol,  caliber  .32 ;  Colt's 
automatic  pistol,  caliber  .38;  the  Luger  automatic  pistol,  caliber.  7.65  mm.; 
the  Mauser  repeating  pistol,  caliber  7.63  mm.  For  comparison  a  black  powder 
.32-caliber  revolver  was  used,  made  by  Hopkins  &  Allen,  firing  Smith  & 
Wesson  ammunition  and  black  powder.  For  the  purpose  of  testing  the  effects 
of  the  discharges  upon  the  skin  the  body  of  a  medium-sized  man  was  procured. 
The  cadaver  was  quite  recent,  the  skin  showed  no  signs  of  decomposition,  the 
muscles  were  quite  firm.  Rigor  mortis  was  absent.  In  addition  to  notes  on 
the  effects  produced  upon  the  skin,  a  few  observations  were  made  on  the  pene- 
tration of  the  different  pistols,  and  a  number  of  shots  were  fired  at  pieces  of 
linen  cloth  and  at  a  piece  of  woolen  cloth.  Some  exjx?riments  were  also  made 
vith  a  shotgun  to  determine  the  effects  produced  at  different  ranges.  The 
sbotgim  was  a  12-gauge  Parker  gun,  what  is  kno^\Ti  as  a  close-shooting  gun. 

Shot  I. — Colt's  automatic  pistol,  caliber  .32;  charge,  4  grains  of  Walsrode 
povder;  bullet,  weight,  seventy-six  grains,  full  cupro-nickcl  jacket;  distance  of 
muzzle  of  pistol  from  the  skin,  two  inches.  The  shot  was  fired  at  the  side  of  the 
head  in  front  of  the  ear,  skin  covered  with  short  hair.  The  hair  was  not  singed. 
The  skin  was  not  burned.  A  few  grains  of  a  dark  gray  residue  were  found  upon 
the  hair  and  upon  the  skin  over  an  area  one  incli  in  diameter  surrounding  the 
bullet  wound.  These  grains  were  readily  wiped  off  with  a  dry  cloth,  leaving  no 
visible  mark  behind.  The  wound  of  entrance  w^as  a  small  circular  orifice  one  six- 
teenth of  an  inch  in  diameter.  There  was  no  fraying  or  discoloration  of  the  edges. 
The  wound  at  the  point  of  entrance  in  the  skull  was  found  to  be  a  round  hole 
through  the  bone  about  the  diameter  of  the  bullet.  The  wound  of  exit  from  the 
s^lp  upon  the  opposite  side  of  the  head,  back  of  the  ear,  w^as  a  mere  slit  in  the 
8kin  one  fourth  of  an  inch  in  length.  The  wound  of  exit  from  the  skull  was  a 
round  hole  about  the  diameter  of  the  bullet.  No  explosive  effect  was  observed. 
The  bullet  struck,  but  failed  to  penetrate  a  barrel  of  sand  used  as  a  backing  and 
^as  picked  up  slightly  flattened  at  the  point. 

Shot  II. — Colt's  automatic  pistol,  caliber  .38  of  an  inch;  cupro-nickel  jacket 
incomplete  in  front  (what  is  known  as  a  soft-nosed  bullet) ;  charge,  7  grains 
of  Walsrode  powder;  weight  of  bullet,  130  grains.  The  shot  was  fired  into  tbe 
temporal  region,  at  a  distance  of  two  incbes.  AVound  of  entrance  was  a  round 
orifice  in  the  skin  one  eigbth  of  an  inch  in  diameter.  Edges  of  orifice  were 
^^jghtly  frayed.  Tberc  were  a  few  faint  grayish  stains  upon  the  skin  surroimd- 
ing  the  wound.  These  specks  a[)peared  to  be  embedded  in  the  skin,  and  could 
^ot  be  removed  with  a  wet  cloth.  The  hole  of  entrance  through  the  skull  was 
'^  and  ftbQut  thq  diameter  of  the  bullet.    The  wound  of  ejtit  in  the  skin  upon 
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the  oppopHo  i^iile  nf  tlio  ]ioa*l  was  an  irrr^nilrtr  tear  about  one  inch  in  Icnglli,  with] 
radiiilinor  splits  along  its  bonkT,     Brain  nuhstance  e8t'a[ied  freely  from  tljis  orifice^ 
as  wdl  as  from  the  exlernal  auditory  canul  on  tlio  mmv  side  of  the  head.     Pal* 
pation  of  tlie  skull  sliuwt-d  a  coniininuled  fracture  Furrounding  tiic.  wound  of  exit 
The  c'oniminution  of  the   &kull  extuoded   over  an   area  three  iiiehes   in  diairjeterl 
in  the  temporal  and  parietal  regions.     There  was  aUi  evidently  present  a  fracture" 
of  the  base  of  the  i^kull.    After  leaving  the  head  the  bullet  buried  itself  in  a  barrel 
of  sand.     The  e-\|dosive  eilVet  of  this  shot  was  well  marked.  j 

KiiOT  111. — For  purpos^es  of  comparison,  a  Bhot  was  fircHl  from  a  Hopkins  4i 
Allen  revoht  r,  ealiher  /,i2^  ten  grain.^  lilaek  pow<ler,  Smith  &  We8.^on  arnnmnition. 


FitJ,    5. PUnKMillAI'H    Ojr   fllE    IIeAI>  OF   A    MaLK   t'AIIAVt:il,  Slllli\VlN(i   THK    WiJUMKh   nF    ilJiVlIlANCt  1W 

THE  8t.ALP   MAME   BY    PlSlOI.-*   UhlhU  Cl.USfc;    lU   BUT  ^fOT  IN   CoSTACr   WITH   TJlli   H^AO.     TUc 

No».  1,  2,  and  3  iirv  dt.*i»cribL'd  in  llit?  iexU 


sha^m 


goft-lead  bnlk't.  T!»e  shot  was  11  red  into  the  temporal  repon  with  the  muzzle 
of  the  pistol  thriMJ  inches  fmm  the  scalp.  The  hair  was  sini^cil.  The  sealp  was 
burned  and  tattooed  wit!i  powder  gniins,  eo  that  the  skin  was  hlaekened  over  an 
area  one  and  one  half  inches  in  diameter.  The  wound  of  entrance  in  the  skin 
was  one  ei*;hlh  oi  an  inch  in  cliameter,  the  erlsijes  were  ^liglHly  conhiscd  and  stained 
with  lca<1>  The  hole  in  the  t^kntl  was  aliout  tlie  diameter  of  the  bullet.  The  bullet 
bMl<:o(h  Thr  accompanying  illustralirm  is  a  picture  of  these  three  shots.  From 
h.^fore  hackward:  (1)  .32,  black  powder;  {2}  ,38,  Colt^  smokeless;  (3)  .33,  Col 
smokeless^ 
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SiTcrr  IV. — Luger  autoTDatic  pistol;  steel-jacketed  bullet;  jacket  incomplete 
orpT  a  small  eircular  area  at  the  point  of  bullet  where  the  lead  interior  is  exposed; 
&£ancc*,  three  inches.  Shot  was  fired  into  the  cheek  over  malar  bone  backward, 
downward,  and  inward.  No  powder  marks  were  upon  the  skin.  Orifice  of  entrance 
m  lliree  six  teen  tJis  of  an  inch  in  diameter,  and  circular.  Edges  were  slightly 
rontused  and  white  in  oilor.  No  tearing  of  tissues  nor  explosive  effect  was 
(ferved.     Bullet  w*as  extracted  later  undeformed. 

Shot  V- — ^Mauser  automatic  pistol;  caliber  7.63  mm.;  steel-jacketed  bullet; 
diFtfljiee  of  muzzle  of  pistol  from  skin  three  and  one  half  inches.  Shot  was  fired 
It  outer  aijpect  of  upper  third  of  right  thigh.  Powder  stain  was  one  inch  in  diam- 
eter, a  grayish  smudge  without  deposition  of  distinct  grains.  Wound  of  entrance 
Its  rirrukr.  Edges  were  slightly  frayed  and  contused,  white  in  color.  Wound 
ofeiit  on  inner  surface  of  limb  was  oval,  three  sixteenths  of  an  inch  in  diameter, 
ilt^Uy  ra^i^ed.  There  was  wound  of  entrance  on  inner  aspect  of  left  thigh; 
I  of  exit  on  opposite  Pide  the  same.  The  bullet  tlien  passed  througli  the  distal 
of  left  thumb  and  entered  a  barrel  of  sand,  penetrating  a  distance  of  one 
ftwk  Although  tlie  bulli't  piissed  through  the  center  of  both  limbs,  neither  femur 
fw  fraeturf.'d,  nor  was  the  bullet  deformed. 

SitOT  VI. — Mauser  pistol ;  fired  into  upper  third  of  right  thigh  at  a  distance 
"fone  foot;  full- jacketed  bullet.  A  few  dark-colored  specks  or  grains  were  present 
11  the  skin  around  the  wound  over  an  area  three  inches  in  diameter.  These  were 
rt!idity  iriped  off  with  a  dry  cloth.  The  bullet  caused  a  fracture  of  the  right  femur, 
atnl  pai^^^efi  across  the  body  above  the  perineum,  passed  through  the  pelvic  bone 
au<l  wae  found  just  beneath  the  skin  above  tlie  left  great  trochanter.  The  bullet 
m  filightly  deformed* 

Shot  YII. — Hopkins  &  Allen  revolver,  black  powder,  .32  caliber,  Smith 
ii  Wesson  ammunition.  Shot  was  fired  at  outer  aspect  of  right  thigh;  distance, 
'ine  foot  Bkin  was  tattooed  with  powder  marks  too  numerous  to  count  over  an 
am  three  and  one  half  in*  hes  in  diameter.  Wound  of  entrance  was  circular, 
three  sij£ttenths  of  an  inch  in  diameter;  edges  stained  with  lead.    Bullet  lodged. 


Tnas^murh  as  the  effects  of  smokeless  powder  upon  the  skin  were  found  to 
tt'  flight  even  at  very  close  range,  no  experiments  were  made  at  a  distance 
,EnnkT  than  one  foot.  The  only  shots  producing  stains  which  could  not  bo 
n\n4  away  were  the  Colt  pistol,  caliber  .38,  which  produced  a  small  and 
krrly  pereeptible  Bnnidge  upon  the  scalp  at  a  distance  of  three  inches,  and 
the  31au§er  pistol,  which  j>roduced  a  slightly  more  jx?rceptible  smudge  at  the 
8ime  distance.  At  one  foot  none  of  the  smokeless-powder  pistols  left  any 
pemiaaent  powder  marks  upon  the  skin. 

Photograph  No.  2  is  a  picture  of  two  shots  in  the  thigh  with  a  Mauser 
pistol  at  one  foot  and  three  and  one  half  inches,  respectively. 

Pliotrj|[rraph  No.  3  is  a  picture  intended  to  show  the  contrast  between  the 
effects  of  a  .S2  caliber  revolver  loaded  w^ith  black  powder  and  the  Mauser 
pistol  loaded  with  amokehss  powder,  each  at  a  distance  of  one  foot.  The 
blinds  were  not  wnped  before  the  pictures  were  taken. 

h  number  of  shots  were  tb^n  fired  with  portions  of  a  linen  haudkerchief 
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as  a  tflrgc*t     A  piece  of  woolen  fli>tli  was  ihvn  iisod,  and  thrn  some  sqiiar 
of  cardboard.     The  distances  were  three  iuclies  and  one  f«Mit. 

It  is  to  bo  notefl   that  the  sninkoles?  piwders  prod  need  only   very  sligh 
discoloration  of  the  linen  clotli  even  wlicii  tired  at  a  dii^tanee  uf  three  inchc 


Fiu.  H  IS  A  FiioTCMmAi'iJ,  fntm  wmrii  ihe  Lahkl  Nd.  2  has  tiekn  Pastfji,  Showinu  iiif:  ^"^ 
KN'TFtANrR  OF  Two  Pistol  Bulletin.  Tn  the  right  l»  diown  tlif*  w«niii<l  »>f  enTran<>t'  m 
Mauser  iiiitomatic  pisUiI  at  a  diHtnnet*  of  thrL-e  and  rm<?-hiilf  inchoM  from  the  r+kin  of  ihi 
fac'«"  of  rhi'  nght  thigli  {aUot  X<i,  5  us  tiivMcribe*!  in  the  ti'Xl).  Thf  sMght  powder  stjuii  i**  i 
diHlkipiilnhable.  On  the  left  In  the  wound  of  entrance  made  bv  a  bullet  froiTi  tlie  «ann*  nUfnl  ttt| 
dJBtatice  of  one  foot.  The  jK^wder  >itnJiiu  were  so  alight  that  tliey  do  not  yhow  in  '  :  "  r — 1i 
(dhot  No.  6  as  dei^cribcd  in  the  text). 


IT  poll  woulru  clotli  no  effect  was  produced   appreciable  by  the  eyo  except 
faint  dark  j^t^in  arouinl  the  edge  of  the  hnllct  hole.     Some  differeuces  arc 
lie  noted  between  the  effi^ets  producd  on  linen  bv  the  Colt*8  and  the  two  Gcriiniil 
pistols.      The    Colt    cartridges   wore    loaded    with    a   gi'oen   grannhir    pjwdcr, 
prohablj    Walsrode*      This   powder   produced    a    faint    speckled    dis(*ok>ratic 
which,   when  (\xan  lined  closely,   was  found   to  consist  of  a   mod  era  to  nninl>« 
of  minute  black  grains,  adherent  ti^  bnl  not  dee|>]y  end  km  bled  ami»ng  the  tilwi 
of  ttie  tlax.     No  sefirching  etFiH-t  cnuld  bo  detcH*te<L     Umler  a  microscope  the 
grains   resemblrd    (lie   fns(*<l   masses  of  slag  from    a   ^inciting   fnniat^\      Tl 
llauser  and  Liiger  j*istols  were  loaihtl  witli  a  powder  which  consisted  of  thi 
squares  of  a  dark  grayii^b-bluck  color,  evidently  cnt  from  a  sheet  of  the  mat* 
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1  froin  iirliich  the  powfler  is  niadc^»     I  have  heen  iiTial)](?  to  leam  the  name 

lliis   pciwder,    but  it  clost^Iy  res(*nJ)les  tlie  powder  kriuwn   us   Ijalliritito  in 

ratice,  altliougli  Uip  squares  arc*  smaller.     These  powders  produced  a  faint 

Isli  &iniiclg:e  U|K>n  tlje  linen  e!nth  at  a  ilistanee  of  tliroe  inclies.     No  distinet 

ins  cuitld   be   distinguished  witli  the  naked  eye.     Under  tlie  niicroseope  the 

iloratiun    was  seen  to  cousit^t  of  nnnierons  tine  hlack  angnlar  grains  em- 

among'   the  meshes  of  the  Max  tilK*rK ;  the  gruinrf  were  abont  equal  in 


IfiQ-  7. — Photikjrapm  of  Two  Shots  to  Iixitstbatk  tiik  Diffi  i  i       i    i  .  the  Kffecth  tpon  the 

stiN  liF  Bl^ck  and  Smokklkj*?*  Puwi>KitM  f£j':,H('i:cTi% KLY.     A  t  .ii"  J   labt'l  No.  3  has  bct-n  pasted 

tlie  -ikiiu      Upun  the  left  a  nhut  fireil  fruiri  ii  thirty-twu  cahhcT  n-volver  trJiargeti  with  blaok 

r-  bullet  of  soft  lead  (shot   No.  7  na  4li'?*i'rilnMi  in   the  ti^xt).     The  tattoo  miirks*  and  the 

f  the  etlgew  of  the  wotihtl  of  entrance  witli  lead  are  plairily  visible.      Uintaneeof  muissle 

ifie  fo«_it.      UfMjn  thf  ri|»ht  a  shot  frrmi  u  ]>i>;t<)j  iotiiled  vvitli  cituokele^siH  puwder  at  the  £Ukmo 

MtittHiT).      No  p<»W{ler  niurk^  are  vLsiblti  upon  ih**  skin. 


iiiiukkt  to  a  sini^le  fiber  of  fbix,  and   their  distriljulion  was  quite  tiiflferent 

fToin  that  noted   with  Wahsrode  powder;   llie  grains  were  also  nuieli  smaller 

tnd  more  nninerous. 

The  changes  prod  need  in  linen  bv  black  powder  were  quite  differenL     At 

» 'fotanee  of  tliree  inelies  the  t-lofh  was  set  an  fire  around  the  uiargtn  of  tlie 
m\^{  hole.  The  eloth  was  scorched  and  discolored  ov(*r  au  area  iihuv  than 
Ibrpc  inclirs  in  diameter,  and  numerous  jK>wder-arrain  marks  were  scattered 
f^^'^i*  thi*  scorched  area.     lTn<ler  the  microHctJiie  these  marks  were  found  to  be 


Fia.  8. — FiiiiioaHAMi  <ii-  <;i  nj^mmi  Wound  *>fthe  Temptihal  RKnioN,  8iTir'ir>AL,  what  is  Know 

A  C"nNrArTSlli>T,  PllODLrHI>  IIV  a  'i'lllHTY-KlcJilT  ("ALlBKlt  RkVOLVKK  LciAIDvU  WITH   Hl.A*"K  P«*1H 

Tli«>  luc»'ratir*n  *if  the  iiioft  parts  and  lh«*  lihirkr'nirig;  uf  the  wuurul  p<,lgus  procluci>d  liv  the*  1 
tx>wdi-r  liiii  lu'  sc»on.  TIio  womiirl  iiii  tK'hjud  the*  eyt*  nrnJ  nrjir  the  tip  of  llie  niidillr  fingiT  <j 
indivitliini  who  i»  raining  tlie  evfliiL  An  i*thi-r  cone  is  over  the  palii"nl*-s  face,  Bt'forf  shfn 
hiinHf'jf  in  the  hfatl,  tin^  |tutk*iit  hud  shot  htnisclf  in  llic  abdomen,  |»n>ducirig  ntnni^roiiM  rtrt 
thiiiM  «/  the  inlf^titie.  Sirifi"^  thcrr'  wrri*  n*»  con'bral  symptoms  at  tin*  tinii^  I  tijM^ijtHl  liis  jtbd* 
and  iIh^mmJ  tli**  fM-rforaliuns  by  r*inturt\  At  the  end  of  fort y-vi>!:l»t  hours,  liovvever,  ht*  be 
comatxtst-  and  died  of  extensive  lacerutiun  of  Ihe  frutilal  lobc^  of  the  braixi  and  iutracraDiuI  In 
rlmge.     (Autbur*ij  collect  ton.) 

very  short  distaiifcs  (thre^^  inolies),  to^etlier  with  numerous  marks  of  povi 
grains  ilrivi-n  int^i  the  ini]%vr.     At  the  ilistiincv  of  *me  foot  tho  seoreliiiig 
aW'iit^  but  \hv  jKiivvcler  grains  were  still  very  numerous  and  Uaek.    The  sm 
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less  powders  fired  at  three  inches  caused  slight  smudging  of  the  paper,  and 
numerous  little  indentations  of  the  surface  of  a  gray  color.  The  Mauser  car- 
tridges caused  more  discoloration  of  the  paper  and  fewer  indentations  than 
the  Colt  At  a  distance  of  one  foot  the  Mauser  produced  scarcely  any  percep- 
tible mark,  and  the  Colt  produced  a  few  slight  indentations  and  no  discol- 
orations. 

Although  these  experiments  are  few  in  number  and  by  no  means  complete, 
a  few  conclusions  may,  I  think,  be  drawn  from  them. 

1.  Powder  marks  upon  the  skin  and  clothing  produced  by  smokeless  powder 
are  much  less  distinct  and  definite  than  those  caused  by  black  powder. 

2.  With  the  weapons  used  in  these  experiments,  such  marks  cease  to  be 
produced  when  the  distance  exceeds  one  foot  and  the  shot  is  fired  at  the  naked 
skin. 

3.  At  a  distance  of  three  inches  or  less,  powder  marks  may  be  present,  but 
thev  will  always  be  faint,  and  may  in  many  instances  be  wiped  away  from 
the  skin  with  a  wet  or  dry  cloth. 

4.  If  the  shot  be  fired  at  a  part  of  the  body  covered  with  clothing,  no 
powder  marks  at  all  will  be  found  upon  the  skin.  The  clothing  will  never  bo 
scorched  no  matter  how  near  the  weapon  is  held.  If  the  clothing  bo  wool,  no 
mark  is  likely  to  be  detected  upon  it,  even  at  the  closest  range.  If  the  clothing 
be  of  linen,  a  faint  mark  may  be  found  upon  it  if  the  Aveapon  were  held  at  a 
distance  of  three  or  four  inches  or  less.  If  the  distance  much  exceeded  this, 
no  mark  would  be  produced.  The  evidence  furnished  by  a  microscopic  exam- 
ination of  the  pieces  of  linen  appears  to  me  to  be  quite  interesting.  It  is  evi- 
dent that  by  this  means  it  might,  in  certain  instances,  be  possible  to  state  with 
some  positiveness  that  a  certain  kind  of  ammunition  had  or  had  not  been  used. 
Such  a  conclusion  might  be  of  the  greatest  importance  from  a  medico-legal 
standpoint 

n.  Wounds  Produced  by  Rifles  and  Rifled  Pistols  Loaded  with  Black 
Powder  and  Sokt-lead  Bullets 

These  are  different  in  several  particulars  from  those  caused  by  high-powered 
rifles  and  pistols  loaded  with  smokeless  powders  and  jacketed  bullets.  The 
velocity  of  the  missiles  is  much  lower  and  the  penetration  much  less,  hence 
a  larger  proportion  of  these  bullets  lodge.  The  bullets  are  soft,  and  are  usually 
deformed  or  even  broken  up  when  they  strike  hard  bone.  Hence,  great  lacera- 
tion of  soft  parts  occurs,  and  at  moderate  ranges  the  injuries  to  the  hard  shafts 
of  long  bones,  to  the  cranium,  and  to  the  solid,  glandular,  and  hollow  organs 
of  the  abdomen  resemble  the  so-called  explosive  cflFects  of  the  high-powered 
tnilitary  rifle;  indeed,  they  may  be  even  much  more  destructive  in  the  case 
of  rifles  of  large  caliber  firing  a  heavy  bullet  At  longer  ranges,  when  the 
velocity  is  much  reduced,  these  effects  diminish,  and  finally  disappear. 

Wounds  by  soft-lead  rifle  bullets  at  short  and  medium  ranges  are  charac- 
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terized  by  a  wound  of  entrance  of  about  the  diameter  of  the  bullet  itself,  assum- 
ing that  the  shot  is  a  direct  one  and  does  not  strike  the  surface  of  the  body 
obliquely.  Whereas  the  track  of  the  bullet  through  the  tissues  is  usually  much 
contused  and  much  larger  in  diameter,  and  the  wound  of  exit  is  frequently 
ragged  and  of  a  size  which  varies  within  wide  limits,  depending  upon  how 
much  the  bullet  has  been  deformed  or  broken  up  by  striking  bone,  by  the 
velocity  of  the  bullet,  and  by  its  size  and  weight  But  in  general  it  may  be 
said  that  the  wound  of  exit  will  be  considerably  larger  and  more  ragged  than 
the  wound  of  entrance.  At  very  long  ranges,  when  the  velocity  of  the  bullet 
has  been  much  reduced,  and  its  rotation  due  to  the  rifling  diminished,  the 
wounds  will  be  simpler  in  character  and  attended  by  far  less  destruction  of 
tissue.  In  the  thicker  portions  of  the  body  at  long  ranges,  the  bullet  will  lodge 
or  make  a  wound  of  exit  but  little  if  any  larger  than  the  wound  of  entrance. 
At  low  velocities,  such  bullets,  if  of  small  caliber,  may  even  fail  to  cause  frac- 
tures of  bones,  and  may  be  more  or  less  completely  flattened  against  the  harder 
portions  of  bones,  or  even  against  the  skull.  The  wounds  of  the  lungs  or  of 
the  brain,  or  of  the  hollow  organs  of  the  abdomen,  or  of  the  glandular  organs 
of  the  abdomen,  will  in  many  instances  be  simple  perforations,  without  much 
laceration  of  the  neighboring  tissues  (assuming  that  the  range  is  great  or  the 
initial  velocity  low). 

Wounds  of  blood-vessels  produced  by  soft-lead  bullets  fired  from  rifles  at 
short  or  medium  range  are  often  even  more  destructive  than  the  wounds  pro- 
duced by  the  small-calibered  high-powered  bullet.  They  are  also  more  frequent 
as  the  result  of  the  greater  size  of  the  missile,  and  vary  from  complete  or  pa^ 
tial  severance  of  the  vessel  to  contusion  and  laceration  of  one  or  more  of  its 
coats,  sometimes  with  the  subsequent  production  of  aneurism.  Wounds  of  the 
nerves  produced  by  soft-lead  bullets  vary  much  in  the  same  way  as  do  wounds 
of  the  blood-vessels,  but  contusions  and  partial  lacerations  of  nerve  trunks  are 
more  common  than  with  the  small-calil)ered  bullets.  At  long  ranges  and  at  low 
velocities,  blood-vessels  and  nerves  may  often  he  pushed  aside  by  these  bullets 
and  escape  actual  division,  suffering  only  contusion  of  greater  or  less  severity. 

Wounds  produced  by  revolvers  and  pistols  of  small  and  moderate  caliber 
are  usually  of  a  less  complicated  character  than  are  wounds  produced  by  rifle 
bullets.  The  charge  of  powder  is  small  and  the  velocity  of  the  bullet  relatively 
low.  In  consequence  the  lateral  destructive  action  is  much  less  noticeable,  and 
with  the  smaller  calibers,  .22  and  .32,  lodgment  of  the  bullet  is  the  rule  rather 
than  the  exception  in  the  thicker  parts  of  the  body.  The  fractures  of  the  bones 
produced  are  generally  accompanied  by  less  comminution,  and  the  explosive 
action  noted  in  the  case  of  large  and  more  powerful  weapons  is  rarely  marked. 

From  the  size  and  shaj)e  of  soft-lead  bullets,  portions  of  the  clothing  are 
much  more  coinmonly  carried  into  the  depths  of  the  wound  than  is  the  case 
with  the  sniall-calibered  weapons.     Owing  to  the  larger  size  of  soft-lead  bullets, 
and  especially  owing  to  the  greater  size  of  the  wounds  of  exit  produced  by 
soft-lead  rifle  bullets,  infection  of  the  wound  is  apt  to  occur.     But  even  i^ 
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these  wounds  it  has  been  noted  in  recent  years  that  noninterference  with  the 
deeper  portions  of  the  wound  is  attended  by  greatly  improved  results  in  this 
resi)ect.  Unless  the  bullet  has  produced  some  injury  which  in  itself  demands 
operative  interference,  such  as  a  wound  of  one  of  the  hollow  abdominal  viscera, 
a  wound  of  a  blood-vessel  or  nerve,  or  an  extensively  comminuted  compound 
fracture,  the  more  nearly  it  can  be  treated  as  a  subcutaneous  injury,  or  rather 
the  more  nearly  it  can  be  made  to  resemble  a  subcutaneous  injury,  the  less 
likely  is  infection  to  take  place  and  the  better  the  prognosis. 

The  diagnosis  of  bullet  wounds  of  special  regions  and  of  special  organs 
will  be  spoken  of  under  the  head  of  Regional  Surgery. 

p  III.  Wounds  Produced  by  Shotguns 

[         These  vary  greatly  in  severity.     The  variations  depend  first  upon  the  size 
[    of  the  shot  constituting  the  load,  and  second  upon  the  range  at  which  the  shot 
>     is  fired.    Buckshot,  that  is  to  say  spherical  soft-lead  bullets,  varying  in  weight 
;    from  eight  to  twelve  to  the  ounce,  fired  from  a  shotgun,  produce  wounds  not 
\    very  unlike  those  produced  by  small  rifle  or  revolver  bullets,  except  that, 
\     inasmuch  as  they  do  not  rotate  in  an  axis  parallel  with  the  line  of  flight,  there 
\    is  less  lateral  or  explosive  effect  at  all  ranges.    The  ordinary  load  of  a  shotgun 
fur  such  missiles  varies  in  number  from  eight  to  twelve.     At  short  ranges,  as 
will  be  noted  under  the  head  of  wounds  produced  by  fine  shot,  such  a  load 
striking  the  body  fairly  produces  the  most  terrible  injuries.     If  they  strike  the 
head  or  thorax  or  the  abdomen,  the  amount  of  destruction  of  tissue  is  very 
great,  attended  by  severe  shock,  and  such  injuries  are  commonly  rapidly  or 
:     ininiediately  fatal.     If,  on  the  other  hand,  the  range  is  considerable,  say  one 
hundred  yards  or  more,  the  character  of  the  wound  resembles  quite  closely  that 
I     produced  by  a  small  revolver  bullet  traveling  at  similar  velocity',  and  such 
bullets  will  often  lodge  in  the  thicker  portions  of  the  body.     Wounds  produced 
bv  small  shot,  such  as  are  used  in  firing  at  upland  game — No.  8,  for  example, 
containing  400-500  pellets  in  the  charge — are  of  all  degrees  of  severity,  de- 
pending upon  the  range.     The  ordinary  load  for  a  shotgim  of  12  gauge  is  one 
and  one  eighth  ounce  of  such  shot.    For  a  shotgim  of  10  gauge  it  is  commonly 
one  and  one  quarter  ounce.     At  ranges  less  than  and  up  to  forty  feet,  such  a 
load  fired  from  an  ordinary  shotgim,  such  as  is  used  for  sporting  purposes,  has 
the  effect  when  it  strikes  the  body  fairly,  in  part  at  least,  of  a  single  missile, 
and  the  destruction  of  the  tissues  is  great. 

In  order  to  determine  the  eflFects  of  charges  of  small  shot  fire<l  at  the  human 
l^y,  I  made  a  certain  number  of  experiments  upon  the  cadaver  with  various 
sizes  of  shot  and  with  various  loads  of  smokeless  powder.  The  shotgun  used 
^23  a  12-gauge  Parker  gun — what  is  known  as  a  close-shooting  gim.  The 
object  was  suspended  by  the  head,  in  the  erect  posture,  and  all  the  shots  but 
^^^  were  fired  from  in  front.  The  thickness  of  the  body  through  the  abdomen 
f^m  before  backward  was  eight  and  one  half  inches. 
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Shot  L — Load,  lliirty-seven  grains  of  Diifiont's  smokeless  powder,  said  tn 
equivalent  to  three  draelims  of  ordinary  lilaek  powder;  one  and  one  eiglitli  uu 
of  No.  4  shot.  The  gim  wuij  lired  at  the  nmbilical  region,  at  a  distance  of  ei^H 
feet.  The  spread  of  llie  sliot  was  three  and  one  half  inches.  In  the  center  of 
wound  there  was  a  ragged  fiole  torn  thrtmgh  the  abdominal  wall  extending  i 
the  peritoneal  eavit}'.  There  was  a  soft  hulging  tumor  pruducrd  in  the  back  nei 
in  the  middle  line,  and  about  the  size  of  the  closed  fist,  and  individual  shot  cc 
be  felt  ill  and  benrath  the  skin  of  the  back  over  this  area.  The  shot  did 
emerge  through  the*  skiu  of  tfie  hack. 

Shot  1L — Same  load;  distance,  thirty-five  feet;  shot  was  fired  at  epigastri 
Spread  of  shot  waK  over  an  area  seven  inches  in  diameter.     The  shot  wou 


Fig.  9. — To  Ii,LUftTRATK  the  Fffec^ts  itpon  the  Bonv  of  a  SiioTOiT>r  L<*4nKi>  with  Birdisiioi 
Fired  at  CLnnE  Rancje.  The  label  No.  4  hiks  btvii  ]i{usti'ci  ii|>ou  tbe  aljKliuuiniil  wjtll*  In  Uiecc 
just  to  tin*  rinht  uf  IIr'  Nu1ijeet'»  imvH,  yhot  No.  I  as  dc^trribcMl  in  tlie  ii'xt.  Distance  rigl 
leei.  To  the  dfrht  anil  to  Lbu  left  arv  aecu  the  wumidU  pruduct'd  ut  tlm  Htuiiu  raagt'  with  Bnar 
as  dt'HcrJbcHj  in  the  tvxi. 


diFscrete,  except  near  the  ceBter,  where  waB  a  ragged  hole  one  inch  in  diam 
tlirou^*ir]i  the  abdominal  wall.  In  this  hole  there  was  embedded  a  felt  powder  l 
The  shot  did  not  emerge  from  the  back. 

Shot  JIT.— Cartritlp^c  loailed  witli  twenty-four  grains  of  Ballistite  powder, 
to  be  equivalent  to  two  and  three  fourth  draehms  of  lilaek  powder;  one  and 
eighth  ounce  of  No.  S>  shot;  distance,  eighteen  feet.     Shot  was  fired  at  the  k 
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ptrt  of  Ihe  abdoniinnl  wall,  to  tlie  left  of  the  modiaii  line*  Spread  of  the  shot 
Wiu  gix  int'hi?s  \n  diameter.  There  was  a  ragged  hole  thnnigli  the  uhdorinnal  wall 
one  Atid  <nie  half  ineh  in  diameter,  and  a  soft  Imlging  tiuuor  just  idxne  the  crest 
of  ilie  iliiuu  in  (lie  hack. 

Shot  IV. — Load,  Uiirty-nine  grains  of  new^  Sehultze  powder,  said  to  be  equiva- 
Ifiit  to  three  draeliins  of  hiaek  powder;  one  and  one  eiglith  ounce  of  Xo.  7|  shot 


Tttt.  10— rxijEHj^EATH  THK  PaPFR   I.ATIEL   No.   5  IS   A    Pm>Tf>ORAPH  OF  8hOT   No.   2    AM   DEftCHinKP  IV 

Ti«  TtXT.     Ran^e^  tiiirty-five  fet't.     To  thi?  left  and  above  la  sliot  No,  4  a*  dtwcribetl  in  the  text, 

•^▼bat  is  known  as  a  jiigeon  load.  The  shot  was  fired  at  the  thoracic  wall  near 
,  ^  lupple,  at  a  distance  of  eighteen  feet.  There  was  a  ragj^^ed  hole  one  and  one 
Jf  bd  in  diameter,  in  the  thoracic  wall.  A  good  many  of  the  sliot  passed  through 
fte  tiiorax,  emerged  from  the  back,  and  embedded  tliemselves  in  the  staves  of  a 
^nol  nhu-ed  behind  the  bod  V- 

Shot  V, — ^This  shot  was  fired  throngh  the  thorax  from  behind  at  a  distance  of 
'•>^feet  There  were  no  powder  marks  upon  the  skin  (smokeless  powder),    The 
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wound  of  entrance  was  but  little  larger  than  the  caliber  of  the  gun.  The  wound 
of  exit  in  the  back  was  a  slit  three  inches  in  length.  Nearly  the  entire  charge 
passed  through  the  thorax  and  embedded  itself  in  the  barrel  behind^  including  a 
felt  powder  wad  which  was  found  wedged  between  two  barrel  hoops.  Fragments 
of  lung  and  heart  tissue  were  plastered  on  the  barrel  and  the  wall  of  the  room 
was  extensively  splattered  with  the  same  material. 

At  greater  ranges  the  wounds  produced  by  fine  shot  would  be  discrete,  and 
the  penetration  and  destruction  of  tissue  would  vary  with  the  range,  with  tlie 
powder  charge,  with  the  size  of  the  shot,  with  the  thickness  of  the  clothing 
if  a  clothed  part  of  the  body  were  struck,  and  also  as  the  shot  was  a  direct  one 
or  a  ricochet.  Generally  speaking,  at  considerable  ranges — a  hundred  feet  or 
more — wounds  produced  by  fine  bird  shot  will  be  quite  discrete  and  attended 
by  very  little  serious  injury,  unless  it  happens  that  one  of  the  shot  enters  the 
eye  or  happens  to  penetrate  a  thin  portion  of  the  skull,  as  noted  tmder  Injuriea 
of  the  Head.  Such  wounds,  if  let  alone,  will  rarely  be  attended  by  suppura- 
tion, and  the  pellets  will  generally  remain  embedded  in  the  fisisues  without 
producing  any  serious  disturbance.  Search  for  them  by  operative  measures 
is  generally  ill  advised ;  if  they  cause  trouble  by  pressure  upon  nerves,  or  if 
embedded  in  the  eyeball  or  other  delicate  organ,  they  may  be  located  by  means 
of  the  X-rays  by  methods  to  be  described. 


IV.  Wounds  Produced  by  Artillery  •- " 

r 

These  are  of  several  different  types.  Wounds  produced  by' "large  solid 
projectiles  and  by  large  fragments  of  exploding  shells  may  be,  and  often  are, 
immediately  fatal.  Decapitation,  disembowelment,  complete  amputation  of  one 
or  more  extremities,  and  even  the  cutting  of  the  human  body  in  two,  are 
common  enough  in  time  of  Avar.  In  the  days  when  the  old-fashioned  round 
mortar  shells  were  used,  the  shells  commonly  burst  into  large  fragments,  and 
the  wounds  produced  by  such  fragments  w^re  contused  and  lacerated  wounds, 
often  attended  by  immediate  death,  or  by  great  laceration  of  tissue  and  severe 
shock.  It  frequently  happened  that,  unless  such  wounds  involved  one  of  the 
extremities  merely,  the  w^ounded  died  upon  the  field  and  did  not  come  imder 
surgical  treatment.  At  the  present  time  all  the  artillery  used  in  warfare  i» 
rifled.     The  missiles  are  of  three  kinds: 

Firsty  there  are  the  armor-piercing,  or  ordinary,  shells,  made  of  steel  and 
containing  a  charge  of  powder,  or  sometimes  of  a  high  explosive,  and  intended 
to  burst  either  at  a  given  range  or  by  impact  Such  shells  are  fired  at  forti- 
fications or  at  vessels  of  war,  more  or  less  completely  protected  by  steel  annor. 

Second,  there  are  shrapnel :  shells  of  a  similar  shape,  but  thinner,  contain- 
ing a  bursting  charge  of  powder  and  a  large  number  of  round  leaden  bullets 
and  discs  of  iron.  Such  shells  are  fired  at  bodies  of  troops  at  ranges  varying 
from  1,000  to  0,000  or  8,000  yards.     They  are  sometimes  burst  by  a  tinw 
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f\ise  and  sometimes  by  impact  Shrapnel  is  effective  up  to  from  1,000  to 
4,000  meters;  caliber,  three  inches.  Shells  fired  from  breech-loading  rifled 
giege  gmis  are  effective  at  8,000  and  10,000  meters. 

The  projectiles  consisting  of  the  jagged  fragments  of  exploded  shell  and  of 
the  contained  bullets  derive  their  momentum  partly  from  the  original  momen- 
tum of  the  projectile,  cover  a  considerable  area,  conical  in  8hai)e,  and  may 
be  terribly  destructive  to  groups  or  masses  of  troops  at  great  ranges.  The 
vounds  produced  are  partly  those  of  the  jagged  fragments  of  the  shell  itself 
and  partly  those  of  the  contained  hard-lead  bullets.  The  fragments  of  shell 
produce  contused  and  lacerated  wounds  of  all  degrees  of  severity ;  many  of  them 
are  immediately  or  speedily  fatal  from  laceration  and  destruction  of  important 
organs. 

The  bullet  wounds  do  not  vary  much  diagnostically  from  those  produced 
by  the  small-calibered  rifle  bullets ;  but  from  the  great  ranges  at  which  they 
are  commonly  fired  they  will  often  lodge  in  the  thicker  portions  of  the  body 
rather  than  perforate.  The  differential  diagnosis  between  such  wounds  and 
those  produced  by  the  military  rifle  can  often  be  made  by  means  of  a  radio- 
graph, since  the  bullets  are  spherical  and  not  cylindrical. 

Third,  there  are  the  canister,  consisting  of  a  thin  casing  of  metal  contain- 
mg  a  large  number  of  leaden  bullets,  hardened  and  of  considerable  size ;  they 
are  supiwsed  to  burst  soon  after  leaving  the  muzzle  of  the  cannon,  and  produce 
the  effects  of  a  shotgun,  but  on  a  greatly  magnified  scale.  At  short  ranges  the 
results  are  very  destructive,  and  such  wounds  are  often  immediately  fatal. 

It  would  be  supposed  from  the  far  greater  efficiency  of  modern  firearms 

that  the  number  of  fatalities  in  battle  would  be  greatly  increased,  but  it  is  to 

be  remembered  that  troops  at  the  present  time  seldom  approach  one  another 

'  much  nearer  than  500  or  600  yards  in  the  daytime,  and  experience  has  showTi 

that  the  percentage  of  mortality  has  rather  been  diminished  than  increased. 

Troops  no  longer  advance  against  the  enemy  in  compact  masses,  but  in  scat- 

/  tered  formation,  and  the  soldiers  are  trained  to  take  advantage  of  every  kind 

I  oi  protection  afforded  by  rocks,  trees,  and  inequalities  of  the  ground.     It  is 

[    true  that  the  smaller  size  and  weight  of  modem  small-arm  ammunition  permits 

'    the  soldier  to  carry  from  100  to  200  rounds,  but  the  number  of  hits  is  greatly 

diminished  by  the  great  ranges  at  which  the  shots  must  be  fired.     Imperfectly 

jrmed  and  partly  civilized  or  savage  peoples  suffer  a  very  high  mortality  when 

their  ignorance  or  temerity  leads  them  to  charge  upon  trained  troops  armed 

with  modem  military  rifles,  but  such  conditions  are  exceptional. 

HEMORRHAGE 

Bleeding  from  Arteries. — Arterial  blood,  under  normal  conditions,  is  bright 
red  in  color,  and  escapes  in  jets  projected  sometimes  to  a  distance  of  several 
feet.  If  the  wound  be  deep,  the  appearance  of  a  jet  of  blood  may  be  absent. 
When  a  large  artery  is  divided  in  a  wound,  the  blood  escapes  with  a  hissing 
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sound  similar  to  tliat  caused  by  water  escaping  from  a  rubber  hose  or  pipe^ 
The  division  of  an  artery  as  large  as  the  femoral  or  the  brachial  is  fatal  in  a 
few  moments  unless  checked  artificially.  The  diagnosis  of  arterial  bleeding 
may  usually  be  made  very  readily  by  these  signs.  In  the  condition  of  syncope, 
when  the  heart  acts  feebly,  the  projection  of  the  blood  in  jets  may  be  absent; 
and  in  asphyxia,  sudi  as  sometimes  accompanies  deep  surgical  anesthesia  from 
chloroform  or  ether,  the  blood  may  be  dark  in  color,  even  almost  black.  Prw- 
sure  upon  the  trunk  of  the  vessel  between  the  bleeding  point  and  the  heart 
causes  cessation  of  the  hemorrhage,  or  at  least  marked  diminution.  If,  bow- 
ever,  the  vessel  be  in  a  region  like  the  face,  where  a  rich  anastomosis  exists, 
bleeding  may  occur  from  both  ends  of  a  divided  vessel,  but  that  from  the  distal 
end  will  usually  be  continuous,  and  not  in  jets.  The  same  condition  obtains 
if  the  distal  portion  of  the  vessel  in  an  extremity  gives  off  a  large  arterial 
branch  near  the  place  of  wounding.  The  anatomical  situation  of  the  wound 
is  usually  a  good  guide  to  the  vessel  wounded.  In  certain  regions — the  abd(h 
men,  the  neck,  and  some  other  situations — the  large  number  of  arterial  tnmb 
may  render  this  guide  unreliable.  Arterial  bleeding  in  special  regions — ^the 
abdomen,  the  interior  of  the  skull,  etc. — gives  rise  to  special  symptoms,  to  be 
spoken  of  under  the  head  of  Regional  Surgery. 

Bleeding  from  Veins. — bleeding  from  veins  is  to  be  dis^tinguished  by  the 
darker  color  of  the  blood,  bv  its  continuous  flow — not  in  jets  but  in  a  steady 
stream — and  by  seeing  the  wounded  or  divided  vein,  if  superficial.  In  wounds 
of  veins  of  the  extremities  the  bleeding  may  be  stopped  by  slight  pressure  over 
the  bleeding  point.  Pressure  upon  the  vessel  between  the  wound  and  the  heart 
may  increase  the  flow  of  blood.  Pressure  upon  the  vessel  r.]X)n  the  distal  side 
of  the  wound  stops  the  bleeding,  unless  a  large  venous  branch  enters  the  prox- 
imal portion  of  the  vein  distal  to  any  valve.  Ordinarily,  elevation  of  the  limb 
and  light  pressure  over  the  divided  vein  are  sufficient  to  stop  venous  bleeding. 
In  certain  regions,  notably  in  the  neck  and  in  the  abdomen,  valves  in  the  veins 
are  few  or  absent,  and  here  venous  bleeding  may  occur  from  both  ends  of  the 
divided  vessel,  and  may  Ixj  severe,  dangerous,  or  fatal.  In  the  disease,  varicose 
veins  of  the  leg,  the  valves  may  1x3,  and  often  are,  incompetent,  and  bleeding 
may  occur  from  both  ends  of  the  vessels.  Under  improjier  treatment  main- 
tenance of  the  erect  ]K)sition,  pressure  upon  the  proximal  side  of  the  venous 
trunk,  etc.,  such  bleeding  may  be  dangerous,  and  even  fatal. 

Aspiration  of  Air  into  the  Veins. — In  the  veins  at  the  root  of  the  neck 
aspiration  by  the  thoracic  respiratory  movements  may  result  in  the  entrance 
of  air  into  the  veins,  with  alarming  or  fatal  symptoms.  The  veins  of  this 
region  are  large  and  rather  firinlv  adliercnt  to  the  surrounding  tissues,  and 
do  not  readily  collapse  when  opened.  The  accident  is  a  rare  one.  The  signs 
are  a  hissing,  gurgling  sound  heard  in  the  wound,  and  sudden  heart  failure, 
with  some  syin])toins  of  as])hyxia,  and  death.  Air  enters  the  right  side  of  the 
heart,  and  the  contractions  of  the  ventricle  arc*  unable  to  force  the  foamy  mix- 
ture of  air  and  blood  through  the  lungs.    Often  the  first  symptoms  noticed  are 
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sudden  heart  failure  and  death.  When  only  a  little  air  enters  a  vein,  no  symp- 
toms may  be  noticed,  or  the  patient  may  suffer  from  moderate  and  sudden  fall 
of  blood-pressure  and  rapid  and  feeble  heart  action,  which  are  gradually  recov- 
ered from. 

Parenchymatous  and  Capillary  Bleeding. — ^Bleeding  from  the  parenchyma  of 
organs  is  a  mixture  of  arterial  and  venous  hemorrhage.  The  blood  is  of  rather 
bright  wlor,  wells  uj)  from  the  entire  raw  surface,  sometimes  very  rapidly,  and 
such  bletnling  may  be  dangerous  or  even  fatal.  Some  autliors  do  not  differ- 
entiate this  variety  of  bleeding  from  capillary  hemorrhage,  in  which  again  the 
blood  is  of  rather  bright  color,  and  oozes  from  the  entire  raw  surface.  Danger- 
ous bleeding  from  small  vessels  is  common,  especially  under  three  pathological 
conditions:  profound  and  prolonged  jaundice,  hemophilia,  and  splenic  leuke- 
mia. Severe  and  fatal  bleeding  sometimes  follows  operations  upon  persons  who 
have  been  deeply  jaundiced  for  some  time.  The  bleeding  may  occur  at  the 
time  of  the  operation  from  all  the  tissues,  and  be  continuous  until  death,  or  it 
may  begin  several  days  after  the  operation  in  a  clean  wound  from  some  small 
vessel  or  vessels  in  the  subcutaneous  tissues,  or  from  the  peritcmeum,  or  from 
both.  This  bleeding  is  often  insidious,  and  is  not  noticed  until  the  signs  of 
intraperitoneal  hemorrhage,  or  distention  of  the  external  wound,  and  staining 
of  the  dressings,  and  the  weakened  condition  of  the  patient  attract  the  sur- 
geon's attention.  It  seems  to  depend  upon  a  diminished  power  of  coagulability 
of  the  blood,  and  is  of  bad  prognostic  significance. 

Hemophilia. — Hemophilia  is  a  disease  transmitted  through  the  females  of 
a  family  to  the  males,  among  whom  it  generally  occurs.  The  pathology  of  the 
disease  is  obscure.  Many  explanations  of  the  condition  have  been  offered ; 
none  are  entirely  satisfactory.  The  diagnosis  is  not  difficult.  There  is  usually 
from  infancy  or  early  boyhood  a  tendency  to  profuse,  persistent,  and  recurrent 
bleeding  from  the  skin,  mucous  membranes,  and  other  tissues.  Slight  injuries, 
such  as  a  needle  j)rick,  a  blow  upon  the  nose,  a  trifling  wound,  or  the  extraction 
of  a  tooth,  are  followed  by  continuous  bleeding,  which  may  resist  all  ordinary 
means  to  check  it.  The  bleeding  may  cease,  only  to  recur  again  when  pressure 
is  removed  or  a  scab  or  clot  is  separated.  This  persistent  bleeding  from  slight 
injuries  suffices  to  establish  the  diagnosis.  Ordinary  surgical  operations  upon 
such  individuals  are  dangerous,  and  even  fatal. 

Symptoms. — The  signs  and  symptoms  of  excessive  bleeding  are  to  be  ob- 
served after  accidents,  after  severe  surgical  operations  involving  much  loss  of 
blood,  after  parturition,  and  after  operations  undertaken  for  the  purpose  of 
checking  hemorrhage  following  accident  or  disease.  These  signs  and  symp- 
toms are  sometimes  observed  alone,  but  more  commonly  they  are  combined  with 
the  symptoms  of  shock,  and  not  infrequently  with  the  depressing  effects  of 
general  anesthetics,  notably  chloroform,  and  sometimes  ether.  The  signs  and 
siyniptoms  following  serious  loss  of  blood  are  as  follows :  The  face,  the  mucous 
membranes,  and  the  general  cutaneous  surface  are  pale;  the  extremities  are 
?oId ;  the  pulse  becomes  rapid,  feeble,  and  compressible ;  the  patient  suffers  from 
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a  feeling  of  extreme  weakness ;  syncope  may  follow  if  the  patient  assumes  ^ 
erect  posture,  or  may  occur  spontaneously  if  the  loss  of  Wood  continues;  thoB 
are  ringing  in  the  ears,  giddiness,  often  spots  before  the  eyes,  thirst,  restle» 
ness,  and  sometimes  extreme  irritability ;  the  patient  may  toss  and  twist  himadf 
about  incessantly ;  the  features  are  drawn,  and  the  expression  of  the  face  ia 
anxious;  there  may  be  nausea  and  vomiting;  there  is  air  hunger  and  gasping 
for  breath,  due  to  anemia  of  the  respiratory  center  of  the  medulla.  Rapid, 
fatal  bleeding  is  accompanied  by  intense  dyspnea,  by  general  convulsions,  by 
unconscioui>ncss,  dilated  pupils,  and  the  involuntary  evacuation  of  the  content! 
of  the  bladder  and  rectum.  A  sign  common  to  shock  and  severe  bleeding  is 
a  marked  fall  of  arterial  blood-pressure.  If  the  bleeding  is  not  very  great  and 
is  stopped,  the  arterial  pressure  soon  rises  to  normal  or  nearly  to  normal 

The  Eiva  Bocci  Apparatus. — A  special  apparatus  has  been  devised  for  tl» 
determination  of  the  arterial  blood-pressure  during  the  performance  of  surgical 
operations.  It  consists  of  a  hollow  band  or  tube  of  rubber,  which  is  made  to 
surround  the  upper  arm.  The  tube  communicates  on  the  one  hand  with  a 
mercurial  manometer,  and  on  the  other  with  a  rubber  hand  bulb,  by  means  of 
which  the  tube  surrounding  the  arm  may  be  inflated  with  air,  and  thus  tha 
tube  may  be  made  to  constrict  the  arm  more  and  more  forcibly.  A  degree  of 
constriction  is  finally  reached  such  that  the  caliber  of  the  brachial  artery  ia 
obliterated,  and  with  it  the  radial  pulse.  The  height  of  the  mercury  in  tha 
manometer  records  the  pressure  necessary  to  stop  the  arterial  blood  current 
Thus  the  amount  of  pressure  over  the  brachial  artery  necessary  to  obliterate  the 
radial  pulse  may  l>e  tested  from  time  to  time  during  the  performance  of  an 
operation,  and  indications  may  be  obtained  in  this  manner  for  stimulation,  for 
infusion  of  salt  solution,  or  other  measures  intended  to  make  up  for  the  loaa 
of  blood. 

Blood  Changes  after  Hemorrhage. — In  addition  to  diminution  of  the  blood- 
pressure,  important  changes  occur  in  the  composition  of  the  blood  as  the  result 
of  severe  hemorrhage.  There  is  a  rapid  transfusion  of  the  tissue  fluids  into 
the  blood-vessels,  and  also  a  considerable  flow  of  lymph. 

The  fluid  which  replaces  the  lo«t  blood  is  necessarily  of  different  compositifln 
from  the  i)la8ma,  and  its  addition  to  the  circulation  markedly  affects  the  composi- 
tion of  the  blood  after  hemorrliage.  The  blood  when  restored  to  its  non^al  voliuna 
is  found  to  be  low  in  albumins,  rich  in  salts,  and  poor  in  red  cells.  If  the  hemo^ 
rhage  is  rapid  the  alkalinity  of  the  blood  is  diminished,  while  its  coagulabilitj  ia 
much  increased.  The  hydremia  affects  principally  the  plasma,  but  Herz  found  the 
volume  of  the  real  red  colls  greatly  increased  after  severe  hemorrhage,  indicating 
that  they  liad  absorbed  much  water. 

In  man,  a  distinct  interval  is  required  before  the  fluids  have  replaced  the  lost 
blood,  and,  according  to  Limbeck,  thirt3'-five  to  forty  minutes  may  elapse  before 
a  distinct  reduction  of  red  cells  is  observed  after  moderately  severe  hemorrhage- 
The  clianges  in  the  number  of  red  cells  following  hemorrhages  are  somewhat  ixregor' 
lar,  but  a  number  of  observers  have  shown  that  in  man  a  single  large  hemonhag© 
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leduces  the  red  cells  in  proportion  considerably  less  than  the  effect  upon  the  vol- 
ume of  the  bloody  beginning  about  one  half  hour  after  the  operation,  reaching  a 
maiimiun  effect  in  three  to  four  days,  and  followed  by  a  restoration  to  the  normal 
number  in  nineteen  to  thirty-four  days. 

Healthy  men  recover  rapidly  from  moderately  severe  hemorrhages.  Small  and 
repeated  hemorrhages,  on  the  other  hand,  have  led  to  some  of  the  most  severe 
forms  of  anemia,  the  prevailing  feature  being  the  diminished  quantity  of  hemo- 
globin. Very  extensive  observations  have  been  made  on  the  condition  of  the  blood 
ifter  hemorrhages  by  Bierfreund,  in  the  clinic  of  Prof.  v.  Mikulicz.  He  found 
that  the  regeneration  of  the  blood  is  most  rapid  in  male  subjects  between  tlie  ages 
)f  twenty  and  forty  years.  A  loss  amounting  to  five  per-  cent  of  hemoglobin  was 
found  to  lengthen  the  period  of  regeneration  two  to  eight  days.  The  minimum 
percentage  of  hemoglobin  was  reached,  after  a  loss  of  ten  to  fifteen  per  cent,  in 
three  days  and  a  half;  after  twenty-six  per  cent,  in  9.6  days;  in  women  usually 
Dne  dav  later  than  with  men.  (Adapted  from  Ewing,  "  Clinical  Pathology  of  the 
Blood/b 

Certain  Effects  of  Severe  Hemorrhage. — It  is  generally  accepted  that  if  tho 
wnonnt  of  hemoglobin  is  less  than  thirty  per  cent  it  is  unwise  to  perform  any 
serious  surgical  operation.  There  are,  however,  exceptions  to  this  rule,  and 
patients  whose  hemoglobin  was  reduced  to  twenty  per  cent  have  survived  serious 
ojierations.  The  effects  of  the  loss  of  blood  vary  much  in  different  individuals. 
If  the  blood  is  lost  slowly  and  gradually,  the  effects  are  less  dangerous  than 
though  one  single  large  hemorrhage  has  occurred  of  equal  amount.  Generally 
speaking,  a  loss  of  one  quarter  of  the  total  volume  of  blood  constitutes  a  very 
serious  hemorrhage,  but  instances  are  recorded  in  which  half  the  percentage 
of  red  colls  has  been  lost,  and  yet  recovery  has  taken  place.  In  dogs  it  has 
been  found  that  a  loss  of  blood  equivalent  to  five  per  cent  of  the  body  weight  is 
always  fatal. 

Methods  of  Estimating  the  Quantity  of  Hemoglobin  in  the  Blood. — The  per- 
centage of  the  loss  of  hemoglobin  may  be  determined  by  means  of  the  instru- 
ment known  as  the  hemoglobinometer,  in  which  the  color  of  the  blood,  diluted 
to  a  certain  definite  proportion,  is  compared  with  the  color  of  a  w^dge-shapod 
piece  of  red  glass.  Miescher's  modification  of  Fleischl's  hemoglobinometer  is 
the  instrument  commonly  used,  and  one  which  gives  fairly  accurate  results. 
The  blood  is  drawn  from  a  small  wound  into  a  graduated  pipette,  and  mixed 
with  200  or  300  or  400  parts  of  water,  and  the  color  of  this  mixture,  placed 
in  a  cell  of  a  certain  depth,  is  compared  wdth  the  color  of  a  wedge  of  red  glass, 
l)oth  being  viewed  against  a  white  background.  A  fairly  satisfactory  method 
of  estimating  the  hemoglobin  is  by  comparing  the  color  of  a  piece  of  white 
bibulous  paper  dipped  in  the  blood  to  be  tested  Avitli  a  standardized  series  of 
colored  slips  of  paper  mounted  on  a  card.  Each  slip  represents  accurately  the 
olor  of  a  blood  solution  containing  a  definite  jiercentage  of  hemoglobin.  The 
test  is  sufficiently  accurate  for  practical  purposes.     (The  Talhjvist  Scale.) 

The  comparisou  jnust  b^  made  hj  daylight.    The  most  satisfactory  instru- 


Fia,  12.— 'Hematocytometer.     (Wood.) 


Estimation  of  the  Eed  Cells.^ — The  eKtimafion  of  t]w  actiml  number 
pella  eontaini'd  in  a  spvinioii  4*f  IjlfKul  is  a  aontpwlmi  nmijilimted  pro< 
A  iIoscTipliuTj  of  it,  iiui]  of  llu'  UK  Miod  of  its  usc^  is  i^tiott'd  fnmi  Ewing,  ' 
ieul  PiiUjtJogy  of  tlir  l>liKi(i,''  [..  35  et  seq. 
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The  HfiMATocYTOMETER.^Tlie  instrument  now  in  use  for  countirg  blood  cells 
I  that  of  Thonia,  who  Loiubiiicd  iind  in)])rovcd  several  features  of  mstniments  pre- 
fejly  devised  by  Uayeui,  Gowert?,  and  Malaesez*  This  apparatus  consists  of  a 
pipette  and  a  counting-chamber, 

(a)  The  pipette  is  a  capillary  tube  graduated  in  ten  equal  divisions,  sur- 
hounted  by  a  bu!b  of  exactly  one  hundred  times  the  t-apaeity  of  the  tul)e,  and  to 
^tiJL'h  li  attached  a  rubber  tube  and  mouthpiece  (Eig.  VZ),  A\1ien  the  tube  is 
W  with  blood  up  to  tlie  mark  1,  and  this  iu  mixed  wiili  a  dihitiug  fluid  sucked 
PP  lo  i!ie  mark  lUl,  a  Hpocimen  of  blood  is  obtained  in  the  dilution  of  1:100. 
^}"  tilling  only  one  Italf  tlic  tube  with  blood,  up  to  tlie  mark  0-5,  the  8ulmequent 
,  <liluimn  ig  in  tlte  proix>rtion  of  1:200.    The  bulb  contains  a  glass  Imll  to  facilitate 

'  mmg  of  the  bhxKh 

V*}  The  countltuj-chamber  is  constructed  8o  as  to  secure  a  layer  of  diluted 
"^  iV  °i™*   iJi   depth   over  a  certain   H(]uare  area.     On  a   thick  glass  slide  ifi 
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FlO.    13. — BL^^OU-COXTWTtNQ   CttAMBEHS.      (Ewing.) 

cfmentf^  n.  thinner  glass  jdate,  tlie  central  portion  of  whicli  is  cut  out.  In  this 
cm  I  raj  area  is  cemented  a  circular  glass  shelf,  the  surface  of  which  is  exactly  ^ 
Wer  than  the  surface  of  the  glass  plate.  When  a  drop  of  diluted  blood  is 
on  tlie  shelf  and  covered  with  a  cover-glass,  a  layer  r^f  fluid  is  seeured, 
lis  exactly  ^  mm.  deep.  Between  the  edge  of  the  shelf  and  the  surrounding 
tte  i«  a  moat  into  wdiidi  the  blooil  may  nm,  Imt  if  the  fluid  should  run  over 
'  innat  and  beneath  the  cover-glass,  the  latter  will  he  ehn'ated  and  the  resulting 
ilVer  nf  Huicl  will  be  in<ire  tlmn  ^\  nun.  di'fjK  The  slielf  is  accurately  ruled,  as 
in  Fig.  13. 
The  entire  ruled  nvvi\  is  !)  m\.  mm.,  hut  only  tlie  central  square  millimeter  is 
in  counting  red  cells,  tlie  others  Inking  reijuired  in  counting  leucixytes.     It 
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will  be  seen  that  this  central  square  millimeter  is  subdivided  into  400  sma 
squares  (16  blocks  of  25  each),  so  that  each  small  square  is  -j^  sq.  mm.  Begii 
ning  at  the  lower  left-hand  comer  of  this  area,  it  will  be  seen  that  every  fift 
square,  above  and  to  the  right,  is  subdivided  by  an  extra  line,  which  is  addc 
merely  to  assist  in  counting  the  squares.  The  outlying  square  millimeters  are  var 
ously  ruled.  The  above  description  applies  only  to  the  so-called  "Zappert"  chan 
ber,  which  should  always  be  secured,  preferably  of  Zeiss's  manufacture.  The  old« 
chambers  canuot  well  be  used  for  counting  leucocytes. 

DiLiTTixcj  Fluids. — Of  the  various  diluting  fluids,  Toisson's  Mixture  is  to  1 
recommended : 

Sodium   sulphate    8.00  gms. 

Sodium  chloride 1.00  gm. 

Glycerin  pur 30.00  gms. 

Aq.   dest 160.00      " 

Methyl  violet   0.25  gm. 

This  fluid  keeps  well,  stains  the  leucocytes,  and  is  of  high  specific  gravity,  i 
that  the  red  cells  settle  from  it  slowly. 

When  counting  leucocytes  only,  one  may  use  with  advantage  a  0.6  per  cei 
solution  of  sodium  chloride  tinged  with  gentian  violet  (about  one  drop  of  sat 
rated  alcoholic  solution  gentian  violet  to  50  c.c.  of  salt  solution).  This  fluid,  whi 
readily  prepared,  does  not  keep  well,  and  the  red  corpuscles  settle  from  it  so  ra 
idly  that  it  ought  not  to  be  used  in  counting  these  cells.  It  permits,  however, 
the  identification  of  eosinophile  cells  and  of  certain  degenerative  changes  in  Ic 
cocytes. 

A  reliable  fluid  for  diluting  and  permanently  preserving  blood  is  found 
II ay  em's  Mixture: 

Ilydrarg.  bichlor 0.5  gm. 

Sod.  sulphat 5.0  gms. 

Sod.  chlor 1.0  gm. 

Aq.  dest 200.0  gms. 

Directions  for  T^sing  the  Hematocytometer. — (a)  Filling  the  Pipette. 
The  finger  tip  of  the  ])atient  is  cleansed  with  soap  and  water,  dried  with  alcoli 
and  freely  punctured  with  a  needle  or  a  specially  prepared  acne  lancet.  Usi 
very  gentle  pressure  only,  a  compact  drop  of  blood  is  then  expressed  and  1 
capillary  tube  is  filled  to  the  mark  1  or  0.5.  In  doing  this  the  pipette  must 
held  between  the  thumb  and  forefinger  and  the  hand  steadied  against  the  ha 
of  the  patient.  In  well-constructed  pipettes  the  column  of  blood  is  easily  c( 
trolled,  and  after  filling  the  end  of  the  tube  may  be  cleansed  of  adherent  blo< 
The  diluting  fluid  is  then  sucked  up  to  the  mark  101,  taking  care  that  no  blc 
nms  out  of  tlie  tube  when  it  is  immersed  in  the  fluid.  The  specimen  is  then  th 
oughly  mixed  by  shaking. 

(h)  FiUiiKj  the  Coiinting-rhamher. — The  counting-chamber  and  cover-glass  ; 
thoroughly  dried  and  freed  from  particles  of  diisi.  One  or  two  drops  of  dilui 
blood  are  first  forced  from  the  ])ipetto,  and  the  third  droj),  the  size  of  which  can 
learned  only  by  experience,  is  deposited  on  the  central  shelf,     The  cover-glass 
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then  immediately  adjusted,  slipping  one  corner  under  the  forefinger  of  the  left 
hand  and  controlling  the  opposite  corner  with  the  second  finger  of  the  right  hand, 
and  lowering  the  glass  slowly  so  as  not  to  include  air  bubbles.  Without  raising 
the  fingers,  now  quickly  cover  the  other  comers  with  the  forefinger  of  the  right 
and  second  finger  of  the  left  hand,  and  press  the  cover-glass  firmly  into  position. 
If  the  application  is  successful  and  no  dust  particles  have  intervened,  Newton  s 
color  rings  will  appear  beneath  the  cover-glass.  The  formation  and  permanency  of 
these  rings  may  be  facilitated  by  breathing  very  gently  on  the  specimen  before 
applying  the  cover-glass. 

The  specimen  should  now  be  held  up  to  the  light  and  examined  closely  to  see 
that  tiie  re<l  cells  are  evenly  distributed.  An  uneven  distribution  is  readily  de- 
tectwl  by  the  naked  eye.  After  settling  a  few  moments,  the  specimen  is  ready  for 
counting. 

The  rapid  and  successful  adjustment  of  the  cover-glass  is  the  most  important 
dfiail  in  the  process  of  counting  blood  cells.  The  cover-glass  must  be  rapidly 
adjusted,  because  from  the  moment  the  drop  is  placed  upon  the  shelf  there  is  a 
rain  of  cells  npon  the  ruled  area  out  of  a  layer  of  fluid  which  is  more  than  -jV  mm. 
deep. 

The  specimen  must  be  discarded : 

if  Xewton's  rings  do  not  appear ; 

if  any  air  bubbles  are  inclosed; 

if  the  fluid  runs  underneath  the  cover-glass; 

if  the  shelf  is  not  well  covered  by  fluid; 

if,  on  inspection,  the  cells  are  found  unequally  distributed. 
(f)  Counting  the  Red  Cells. — ^The  specimen  proving  satisfactory,  the  count 
may  begin  as  soon  as  the  cells  have  settled.  Zeiss,  D.,  Lcitz,  No.  7,  Reichert's  or 
Bausch  and  Ix)mb,  J,  are  the  lenses  best  suited  for  this  purpose,  and  a  good 
mechanical  stage  is  necessary  for  accurate  work.  Locate  in  the  field  the  lower 
left-hand  block  of  25  small  squares,  begin  at  the  lower  and  left  square  and  pass- 
ing to  the  right  count  all  the  cells  lying  in  the  first  five  squares.  The  fifth  square 
'^ill  be  found  subdivided.  In  each  square  count  all  the  cells  lying  on  the  lower 
and  left  side  lines,  leaving  to  be  counted  with  the  adjacent  squares  all  the  squares 
h'ing  on  the  lines  above  and  to  the  right.  Proceed  in  this  way  until  at  least  four 
blocks  of  25  small  squares  and  at  least  1,000  cells  are  enumerated.  The  more 
squares  counted  over,  the  greater  the  accuracy,  and  when  slight  variations  are  to 
be  demonstrated  the  entire  square  millimeter  must  be  covered.  If  the  cells  now 
appear  to  be  unevenly  distributed,  the  sj)ecimen  should  be  discarded  and  another 
prepared  after  thoroughly  shaking  the  pipette. 

(d)  Computation. — Suppose  the  1,280  cells  are  enumerated  in  100  small 
squares — ^i.  e.,  in  one  fourth  of  the  square  millimeter.  This  number  multiplied 
by  4  gives  the  number  lying  over  1  sq.  mm.  But  the  depth  of  the  fluid  is  only 
tV  mm.,  so  that  we  multiply  again  by  10  to  get  the  number  of  cells  in  one  cubic 
millimeter  of  fluid.  Finally,  we  must  multiply  by  100  because  the  blood  is  diluted 
'^  the  proportion  of  1 :  100. 

In  short,  after  counting  over  100  small  squares  tlie  result  is  multiplied  by 
ijOOO  to  give  the  number  of  cells  per  cubic  millimeter  (4  X  10  X  100  =  4,000). 

If  the  capillary  tube  was  originally  filled  to  the  mark  0.5,  the  dilution  is  1 :  200, 
^d  the  multiplier  8fi00.    If  400  squares  are  counted  over,  the  multiplier  is  1,000. 
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(e)  Sourcrs  of  Error  in  flw  ni'maduijiawcier. —  L  In  Srtunmj  (he  Drop  of 
Blood, — When  iiuieii  i^rfj^i^uri'  is  t-inplnyi^d  in  expre^ning  the  drop  of  hhuxi,  tissue 
fluids  are  stjueezed  out  with  the  blo(j<l  and  the  number  of  red  cells  is  reduced* 
Reinert  found  a  reduction  of  7*32/KJD  from  this  cause,  which  is  espeeially  potent 
in  cages  of  dropgy  and  of  severe  anemia. 

When  the  fmger  h  cold,  the  cheulation  poor,  or  local  stasis  is  produced »  as 
bj  a  ligature,  the  red  cells  are  increased  in  number.  To  avoid  errors  of  this 
class,  the  cireuhition  in  the  hand  should  be  as  active  as  possible,  the  finger  warm, 
and  the  jameture  liiii'ial  enough  to  permit  t!ie  flow  of  blood  with  little  pressure 
applied  at  some  distance  from  the  puncture,  Tnless  these  conditions  can  be 
RK'ured,  it  is  hardly  worth  while  to  emmt  the  blood  eell8. 

2,  In  diluting  the  blood  and  in  trathsfrrr'tng  it  to  the  counting-chamber  therfe 
are  numerous,  plainly  evident,  sources  of  error,  such  as  the  inaccurate  filling  of 
the  capillary  tuhe,  tlie  entrance  of  air  with  the  hlmxl  colunm,  the  failure  to  cleanse  [ 
the  tip  of  adherent  blood,  the  esi^afie  of  hlood  into  the  diluting  fluid,  the  over-«| 
filling  of  the  bulh  with  diluting  fluid,  the  insidei|uate  mixture  of  the  blood,  th&j 
failure  to  discharge  one  or  two  drops  before  applying  one  to  the  shelf,  the  ws& 
of  thin  cover-glasses,  and,  above  all,  delay  and  inaccuracy  in  adjusting  the  cover— 
glass.    A  little  experience  and  constant  care  serve  to  eliminate  all  these  dif!ieultiea^J 

3.  In    the   Comftruf  tion   and   Condiiimi   of   the   Apparatus. — The   tendency  tol 
favor  the  Zeiss  instruments  is  still  proViably  well   founded,  although   I^eitz  an3 
Reiefiert  are  now  making  very  excellent  jiiijettes   after   Grawitz's   mmleL     Asid^ 
from  inaccuracies  in  the  graduation  of  the  pij»ette  and  construction  and  ruling  of 
the  counting-chamber,  which  are  now  reduced  to  a  minimum,  some  pipettes  are 
still  on  sale  which  are  too  short,  their  ealiher  is  too  large  and  is  narrowed  at  the 
point  so  that  tubes  eannot  be  eleaned,  they  require  too  nnieh  blood,  and  the  short 
arm  is  so  small  that  the  mark  UH  comes  too  close  to  the  Imlb.     Accurate  work 
cannot  be  performed  with  such  instruments.    The  worker  is  at  present  advised  to 
insist  on  having  Grawitz's  pipette  made  by  Zeiss,  Leitz,  or  !Reichert. 

Many  close  ol»servers  find  that  their  pipettes  vary  with  the  temperature.    Wliile 
accurate  information  on  this  point  is  not  at  hand,  it  is  Just  as  well  to  avoid  extremes 
of  temperature  in  making  the  tests  and  in  cleaning  the  instrument.     It  has  been 
suggested  that  the  polycythemia  of  high  altitudes  is  partly  referable  to  variations  ' 
in  the  lKinatocyt<mH^lcr  due  to  changes  in  atmospheric  pressure^  Imt  this  suspicion  , 
has  not  been  eontlrmed. 

The  condition  of  the  jupeite  is  of  prime  imjjortanee.     Absolute  dryness  of  the^ 
tulie  and  bulb  is  essential.     The  collection  of  minute  water  drops  in  the  tulie  and 
hull*   is   responsible   for   many   of   the   shadow   corpuscles  sometimes   seen    in   thefl 
counting-chamber,  V 

Every  few  weeks  a  pijvtte  should  be  cleaned  ont  with  concentrated  nitric  acid. 

(/)  Cleaning  the  ApjKiratus. — After  using  the  pipette  the  rul)her  tul)e  may  be 
transferred  to  the  long  arm  and  the  remaining  fluid  expelled.  The  tube  should 
tlien  be  cleaned  thoroughly  with  water,  then  with  alcoliol  and  ether,  or,  better^ 
with  pure  ether.  It  must  be  thoroughly  dried  before  using  again.  The  counting- 
chamber  must  be  cleaned  with  icafer  onlif,  as  alrohoj  and  ether  dissolve  the  cemeni 
under  the  shelf  and  plate, 

{g)   The  Limit  of  Error  with  the  newatorglometer.—lAon,  Thoma  fand  HeiJ 
nert),  counting  an  average  of  1,141  cells  in  100  s([uare**  with  a  dilution  of  1 :  200J 
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found  an  average  error  of  1.82  per  cent  in  24  preparations  of  the  same  specimen, 
and  in  another  case,  counting  an  average  of  934  cells  in  100  squares,  1 :  200  dilu- 
tion, an  average  variation  of  2.71  per  cent  in  12  preparations  of  the  same  speci- 
men (Limbeck).  These  results  in  the  hands  of  experts  using  special  care  indicate 
that  a  variation  of  150,000  cells  (three  per  cent)  cannot  be  accepted  as  of  any 
ficance.    More  accurate  data  are,  however,  seldom  required  by  the  clinician. 


Lencocytosis. — An  increase  in  the  number  of  white  cells  in  the  blood  has 
been  repeatedly  observed  after  considerable  bleeding,  but  it  is  of  no  special 
diagnostic  significance. 

SHOCK 

Shock  is  a  condition  of  depression  of  the  vital  forces  following  injuries — 
physical  shock,  sometimes  surgical  shock.  A  somewhat  similar  condition  may 
be  caused  by  terror  or  other  sudden  mental  impressions  of  a  distressing  or 
horrible  character — psychic  shock.  Shock  may  follow  slight  or  grave  injuries. 
The  severity,  duration,  and  outcome  of  shock  depends  largely  upon  the  gravity 
of  the  injury  itself,  and  partly,  also,  upon  the  physical  and  mental  condition 
of  the  individual  at  the  time  the  injury  is  received.  In  shock  following  slight 
injuries,  notably  when  the  psychic  element  predominates  over  the  physical,  the 
smptoms  may  be  confined  to  an  evanescent  feeling  of  faintncss  of  short  dura- 
tion, or  to  actual  syncope,  recovered  from  quickly  or  slowly,  but  completely, 
ui^ually  in  seconds  or  minutes.  The  symptoms  of  shock  may  be  entirely  absent 
pvcn  in  severe  injuries,  even  those  which  are  subsequently  fatal,  when  the 
injur}'  is  received  during  states  of  intense  mental  preoccupation  and  exhilara- 
tion, and  may  be  very  marked  even  after  slight  injuries,  when  the  general 
ner\'ous  system  is  depressed  from  terror,  extreme  physical  fatigue,  or  other 
depressing  factors.  In  battle,  or  even  in  times  of  peace,  when  the  individual 
is  stimulated  by  enthusiasm  or  anger  or  other  mental  preoccupation,  the  most 
severe  injuries  may  be  unattended  by  the  symptoms  of  shock,  either  local  or 
general.  The  individual  may,  indeed,  be  quite  unconscious  that  any  injury 
bas  been  received.  Acts  requiring  extreme  muscular  exertion  and  courage 
niay  be  performed  after  the  receipt  of  severe  and  even  dangerous  wounds, 
»D(i  the  individual  may  only  be  conscious  that  he  is  injured  by  seeing  or  feel- 
^  the  flow  of  blood  or  from  f aintness  due  to  hemorrhage. 

SigM  and  Symptoms  of  Shock. — Shock  occurs,  as  will  be  noted,  very  com- 
tnonly  after  injuries  of  the  abdominal  contents  and  after  serious  injuries  of 
the  contents  of  the  thorax  or  of  the  cranium,  as  well  as  after  serious  injuries 
of  other  parts  of  the  body.  The  condition  appears  to  be  due  largely  to  mechan- 
ical irritation  of  the  peripheral  nerves,  with  reflex,  partial  or  complete,  paralysis 
of  the  vasomotor  centers  of  the  medulla.  The  normal  tone  of  the  arteries 
throughout  the  body  is  lost;  there  is  a  sudden  and  decided  fall  of  blood-pres- 
^^^.  The  heart  acts  feebly  and  irregularly,  and  the  blood  tends  to  accumulate 
^  the  large  veins,  notably  in  the  veins  of  the  abdomen ;  while  the  lungs,  the 
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brain,  and  the  skin  are  anemic.     The  right  side  of  the  heart  is  sometime 
distended  with  blood. 

The  appearance  of  an  individual  suffering  from  shock  is  fairly  character 
istic.  The  skin  and  the  mucous  membranes  are  pale.  The  surface  of  the  bodj 
is  cold  and  bathed  in  a  clammy  sweat  The  features  are  pinched.  The  expres 
sion  of  the  eyes  is  dull,  and  the  pupils  are  often  dilated  and  respond  but  slowlj 
to  light.  The  pulse  is  feeble,  compressible,  and  irregular,  sometimes  slow  anc 
sometimes  rapid.  Respiration  is  irregular  and  often  sighing,  shallow  respira 
tions  alternate  with  deep  sighs.  Cerebration  is  imperfect  These  patienU 
answer  questions  in  a  dull  and  stupid  manner,  and  do  not  realize  the  gravitj 
of  their  condition.  Frequently  they  suffer  but  little  pain  in  spite  of  the  most 
severe  injuries.  The  body  temperature  is  often  subnormal.  There  may  Ix 
nausea  and  vomiting.  The  condition  of  shock  may  last  for  some  minuteJ 
or  for  many  hours.  (It  is  stated  by  some  authors  that  the  symptoms  of  shock 
may  not  appear  for  many  hours  after  the  injury  or  surgical  oixjration,  as  the 
case  may  be.  This  condition  has  sometimes  been  designated  as  delayed  shock. 
It  seems  probable  to  mc  that  in  at  least  many  instances  this  condition  is  reallv 
due  to  an  acute  septicemia  or  to  hemorrhage  or  to  a  combination  of  these  con- 
ditions.) If  the  patient  is  to  survive,  the  symptoms  gradually  improve  eithei 
with  or  without  treatment.  The  action  of  the  heart  and  the  breathing  slowl} 
return  to  normal.  The  skin  becomes  warm,  etc.  If  the  condition  is  a  fata 
one,  the  j^atients  gradually  sink  into  a  condition  of  imconsciousness  and  di 
from  heart  failure. 

Shock  and  Hemorrhage. — Following  accidents,  surgical  oj^rations,  and  tl 
administration  of  general  anesthetics,  the  condition  of  shock  is  frequently  cox 
bined  with  the  dei)ression  caused  by  loss  of  blood  and  the  administration  • 
large  dcses  of  ether  or  chloroform,  as  the  case  may  be.  In  cases  of  accidei 
hemorrhage  and  shock  are  frequently  combined,  and  it  may  not  be  easy 
distinguish  which  of  the  two  conditions  is  the  predominant  factor.  In  ca£ 
of  injury  of  the  abdomen,  for  example,  it  may  be  of  great  consequence  to  kn^: 
whether  the  patient  is  suffering  from  shock  or  from  hemorrhage  or  from  a  coi 
bination  of  both  conditions.  For  upon  the  decision  of  this  question  the  sx 
geon  must  often  be  guided  as  to  whether  he  should  open  the  abdomen  imn 
diately  or  leave  the  patient  alone,  at  least  for  a  time.  If  the  condition  b 
endured  for  some  little  time,  an  examination  of  the  blood  for  its  content 
hemoglobin  may  be  a  valuable  aid.  If  the  percentage  of  hemoglobin  in  t: 
blood  is  notably  diminished,  it  is  at  least  probable  that  the  symptoms  P 
in  part  due  to  loss  of  blood.  If  the  symptoms  have  occurred  immediate 
after  the  injury  and  slowly  grow  better  under  appropriate  treatment,  it 
probable  that  shock  is  an  important  factor  in  the  condition.  If  the  patier 
have  been  in  fair  condition  after  the  injury,  and  the  symptoms  have  ov^ 
come  on  gradually  and  are  of  a  character  which  are  described  under  t: 
head  of  Hemorrhage,  it  is  probable  that  loss  of  blood  is  the  cause  of  V 
condition. 
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Local  Shock. — It  has  been  repeatedly  noticed  that  gunshot  wounds  are 
attended  by  more  or  less  complete  paralysis,  both  motor  and  sensory,  of  the 
injured  part,  which  may  last  for  hours  or  days.  This  condition  gradually 
passes  away,  and  is  followed  by  a  return  of  motion  and  sensation,  assuming 
that  no  large  nerve  trunk  is  injured,  no  large  blood-vessel  divided,  no  body 
?avity  opened,  nor  any  other  essentially  serious  complication  has  occurred. 


OTIAPTER   TI 

THE  DIAGNOSIS  OF  THE   DISEASES  CAUSED  BY  THE  PUS-PRODUCINd 

BACTERIA 

VARIETIES    OF   PUS-PRODUCING    ORGANISMS 

Before  describing  in  detail  the  local  and  general  disturbances  produc 
in  the  human  hody  by  the  pyogenic  bacteria,  it  will  be  desirable  to  conside 
(1)  Some  of  the  general  and  si)ecial  characters  of  these  organisms;  (2)  the 
occurrence  in  the  body  under  normal  conditions;  (3)  the  avenues  whereby  th( 
gain  an  entrance  to  the  body. 

In  speaking  of  certain  s^xjcific  infectious  diseases  (Chapter  III)  we  ha^ 
noted  that  the  eflfects  })roduced  by  inoculation  with  tetanus  bacilli,  etc.,  a; 
fairly  constant,  and  that  following  such  inoculation  we  may  predict  with  oe 
tainty  the  character  of  the  local  and  general  syuij)toms  which  are  to  to\\o\ 
Such  is  not  the  case  with  the  pyogenic  bacteria ;  their  effects  are  very  varie< 
A  great  variety  of  disturbances  may  l>e  prodiice<l  by  the  same  organism  un(l( 
different  conditions,  and  several  kinds  of  bacteria  are  capable  of  producir 
the  same  pathological  (»lianges.  For  example,  any  one  of  several  varieties  ma 
produ(»e  })nruleut,  serous,  or  fibrinous  inflannnations,  and  may,  under  sui 
able  conditions,  cause  such  varied  lesions  as  furuncle,  osteomyelitis,  purulw 
jxjritonitis,  septicaemia,  or  pyemia.  Although  a  good  many  varieties  of  ba- 
teria  may  cause  su])pu ration  imder  sjx^cial  conditions,  yet  there  are  certai 
ones  which,  on  account  of  their  regular  assoination  with  these  processes,  ai 
to  l)e  regarded  as  the  pus-producing  organisms  par  exceUcnce.  These  arc 
(1)  StaphylcK?cus  pyogenes  aureus;  (2)  Staphyloc<x»cus  pyogenes  albus;  (3 
Stai)hyloc(X»cus  pyogenes  citreus;  (4)  Staphylococcus  pyogenes  cereus  albi 
and  flavus;  (5)  Streptococ(»us  pyogenes;  (G)  Varieties  of  Streptococcus  py« 
genes,  also  Bacillus  pyocyaneus;  (7)  Micrococcus  tetragenus;  (8)  Bacillus  co 
communis. 

Staphylococcus  pyogenes  aureus  is  a  micrococcus  of  irregular  size,  of  a 
average  diameter  of  0.9  /i,  arranged  irregularly  in  masses. 

This  bacterium,  whioli  is  nonmotile,  grows  on  gelatin  plates  in  minute  colonie 
apparent  under  a  low  power  of  the  microscope  after  twenty-four  hours,  gram 
lated  on  the  surface,  and  of  a  brownish  color.  The  colonies  gradually  becon 
visible  to  the  naked  eye  as  whitish-yellow  points,  which  later  become  more  di 
tinctly  golden  yellow.     Liquefaction  of  the  gelatin  occurs  around  them,  and 

eb 


VARIETIES   OF   PUS^PRODUCING   ORGANISMS  61 

funnel-shaped  depression  appears,  at  the  bottom  of  which  are  the  colonies.  In 
nwll*'  iiiltures  in  gelatin  the  line  of  development  appears  along  the  needle  track 
on  the  (lay  after  inoculation,  and  on  the  second  or  third  day  the  beginning  of 
liquefaction  may  l>e  noted  at  the  upper  portion.  The  liquefaction  progresses  slowly 
at  the  lower  portion  of  the  culture,  more  rapidly  at  the  upper  part ;  as  it  increases, 
the  main  portion  of  the  colony  falls  to  the  bottom  as  a  flocculent  deposit  which 
takes  on  a  golden-yellow  color,  while  the  liquefied  portion  remains  turbid ;  finally, 
in  the  course  of  from  one  to  two  weeks  the  gelatin  becomes  entirely  liquefied 
out  to  the  wall  of  the  tube.  On  agar  the  colonies  develop  along  the  needle 
traek  as  an  abundant,  moist,  shining  growth,  which  is  well  marked  after  twenty- 
four  liour?  at  the  temperature  of  the  body.  It  later  takes  on  the  golden-yellow 
color,  which  may  be  well  marked  at  the  end  of  forty-eight  hours.  On  potato  it 
gruws  well,  producing  an  abundant  layer  that  also  assumes  a  golden-yellow  color. 
In  Ixjuillon  it  produces  a  uniform  cloudiness,  which  later  sinks  to  the  bottom, 
?ith  a  brownish-yellow  color.  It  coagulates  milk,  produces  an  acid  reaction  in 
the  various  media,  does  not  produce  spores,  although  it  retains  its  vitality  in  old 
cultures  for  a  considerable  length  of  time,  and  requires  rather  a  higher  temperature 
for  its  destruction  than  most  nonspore-bearing  bacteria  (according  to  Lubbert, 
needing  a  temperature  of  80°  C.  for  half  an  hour).  It  stains  readily  with  any 
of  the  anilin  colors,  and  by  Gram's  method. 

Pathogenic  Properties. — Injections  of  small  amounts  of  pure  culture  are  usu- 
ally not  followed  by  any  results;  but  large  amounts,  or  intravenous  or  intra- 
aWoniinal  injections,  are  usually  followed  by  fatal  results  in  rabbits  or  guinea 
pigs  in  a  few  days,  with  minute  abscess  formation  in  the  kidneys  especially. 

The  Staphylococcus  pyogenes  albus  is  a  micrococcus  less  virulent  than  the 
preceding,  whose  characteristics  are  precisely  the  same  with  the  exception  that  its 
wlonies  are  s^hite  and  not  colored. 

The  Staphylococcus  epidermis  albus  of  Welch  is  probably  but  a  variety  of  tlie 
pn-ceding,  occurring  in  the  deeper  layers  of  the  skin. 

A  third  micrococcus  of  pus,  much  less  common  than  either  of  these  two,  is 
the  Staphylococcias  pyooexes  citkeus,  differing  from  the  others  in  that  its 
colonies  are  of  a  lemon  yellow,  and  the  fact  that  its  pathogenic  properties  are 
very  slight. 

The  Staphylococcus  cereus  albus  and  the  Staphylococcus  cereus  flavus 
»re  of  practically  no  importance.  They  are  found  occasionally  in  suppurative  proc- 
wses.  They  do  not  liquefy  gelatin;  the  one  produces  a  white  waxy  growth  upon 
ordinary  media,  while  the  other  produces  a  yellow  waxy  growth.  They  have  not 
Wn  shown  to  have  any  special  pathogenic  properties. 

The  Streptococcus  pyogenes  is  a  coccus  of  a  somewhat  larger  average  size 
tlian  the  staphylococcus,  being  about  1  /a  in  diameter,  occurring  in  chains  whicfti 
Diay  be  made  up  of  a  large  or  of  a  small  number  of  cells.  Sometimes  there  is 
the  appearance  of  a  chain  of  diplococci,  because  the  division  of  many  individual 
memljers  of  the  chain  may  be  going  on  at  the  same  time.  In  young  cultures  the 
Diitrococci  are  uniform  in  size ;  but  as  they  grow  older  a  marked  difference  appears, 
wme  of  the  individuals  being  twice  the  normal  diameter  and  more.  This  strepto- 
'^^•ccng  is  nonmotile.  On  cultivation  in  gelatin  a  very  thin  line  appears  along  the 
'^e  track,  which  is  seen  to  be  made  up  of  a  row  of  minute  round  colonies, 
whitish  in  color,  rarely  reaching  the  size  of  a  pin's  head.  There  is  no  growth  on 
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the  surface  of  the  gelatin,  and  no  liquefaction  or  color  production.     In  geUi^ 
plates  the  colonies  also  appear  as  minnte  whitish  globular  points,  flat  and  trai»^ 
lucent  upon  the  surface.     On  the  surface  of  agar  the  growth  takes  place  ^Sm^ 
the  needle   track  as  minute  rounded   colonies,   showing  a  marked    tendency  1^ 
remain  separate.     The  characteristics  upon  blood  serum  are  the  same  as  upoi^ 
agar;  on  potato  there  is  generally  no  visible  growth;  in  bouillon  there  is  appar- 
ent a  very   fine  cloudiness,  which  later  settles  to  the  bottom   of  the  tube.    It 
coagulates  milk,  and  is  said  occasionally  to  produce  gas  in  sugar  media  and  to 
turn  litmus  red.     It  grows  best  at   the  temperature  of  the   l)ody,  and  with  & 
fair  degree  of  rapidity.    It  does  not  produce  spores,  does  not  liquefy  gelatin,  and 
produces  no  pigment.     It  stains  with  any  of  the  anilin  colors  and   by  Gram'i 
method.     Inoculated  into  the  ear  of  a  rabbit,  it  produces  a  localized  erysipelatoni 
process;  but  usually  subcutaneous  injections  in  rabbits  and  guinea  pigs  are  with-    \ 
out  result.  ^ 

It  must  be  remembered  that  one  of  two  things  must  be  true :  either  there  aie    i 
many  kinds  of  streptococci  which  our  present  means  of  study  do  not  enable  db 
to  differentiate,  or  this  8trej)tococcus  takes  on  many  variations  of  virulence  unda 
the  influence  of  varying  surroundings. 

Varieties  of  Streptococci. — It  may  be  stated  that  formerly  the  Streptococcus  '. 
pyogenes  and  the  Streptococcus  erysipelatis  were  regarded  as  two  distinct  species, 
and  various  points  of  difference  between  them  were  given.  Further  study,  and 
especially  the  results  obtained  by  modifying  the  virulence,  have  shown  that  these 
distinctions  cannot  be  maintained,  and  now  nearly  all  authorities  are  agreed  that 
the  two  organisms  are  one  and  the  same,  erysipelas  being  produced  when  the  Strep- 
tococcus pyogenes  of  a  certain  standard  of  virulence  gains  entrance  to  the  lym- 
phatics of  the  skin.  Petruschky  in  1896  showed  conclusively  that  a  streptococci 
cultivated  from  pus  may  cause  erysipelas  in  the  human  subject. 

There  is  occasionally  found,  in  the  study  of  surgical  lesions,  a  bacterium  that 
produces  a  striking  greenish-blue  fluorescence  in  the  nutrient  media  on  which  it 
grows.  This  is  the  Bacillus  pyocyaneus  which  is  of  interest  not  because  it  pro- 
duces any  pathological  changes,  but  by  reason  of  the  studies  that  have  been  made 
uj)on  the  pigment  wliich  it  produces,  and  its  apparently  augmenting  effect  when 
inoculated  at  the  same  time  with  certain  other  micro-organisms.  It  is  one  of  a 
number,  and  the  characteristics  of  the  group  are  best  studied  in  the  large  text- 
books. 

The  Micrococcus  tetRxVOexus  is  also  an  organism  which  rarely  occurs  in  m> 
gical  lesions,  characterized  especially  by  the  fact  that  it  divides  in  two  planes  at 
right  angles  to  one  another,  so  that  it  is  frequently  found  in  the  tissues  after 
inoculation  in  groups  of  four,  sometimes  surrounded  by  a  capsule.     The  bacQfi 
stain  easily  with  all  the  ordinary  stains,  as  well  as  by  Gram's  method.    This  micro- 
coccus is  about  1  /A  in  diameter.     It  grows  readily  in  gelatin  plates,  as  round, 
yellowish-white  colonies,  which  appear  granular  or  slightly  nodulated  under  a  low 
power.    The  surface  colonies  show  the  yellowish-white  color  more  markedly.    The 
needle  culture  in  nutrient  gelatin  gives  a  fairly  thick  whitish  line  along  the  track 
of  the  needle,  with  a  round,  thick,  yellowish-white  disk  on  the  surface.    The  organ- 
ism grows  abundantly  on  the  surface  of  agar  and  of  potato,  in  a  moist  layer  of 
a  yellowish-white  color.     It  grows  rapidly  at  the  temperature  of  the  room,  does 
not  produce  spores,  and  does  not  liquefy  gelatin.     It  is  especially  pathogenic  to 
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rhite  mice,  a  subcutaneous  injection  producing  a  general  septicemia,  the  organisms 
>eing  found  in  large  numbers  in  the  blood  and  tissues,  especially  the  spleen.  This 
micrococcus  is  supposed  to  be  active  in  the  production  of  the  suppurative  part 
oi  the  destructive  process  in  tuberculosis  of  the  lung. 

The  Bacillus  coli  communis  is  found  in  many  inflammatory  and  sup- 
purative conditions  in  connection  with  the  alimentary  tract;  it  is  found  also 
IE  other  parts  of  the  body,  in  inflammation  of  the  urinary  passages,  cystitis,  etc. 
It  is  a  bacillus  from  2  to  3  ft  long  and  about  0.5  ft  broad,  with  rounded  ends.  It 
is  actively  motile,  and  grows  in  gelatin  plates  as  small  brownish-white  colonies,  not 
liquefying  the  gelatin.  In  nutrient  gelatin  the  growth  is  well  marked  along  the 
needle  track,  as  a  whitish  line,  spreading  out  upon  the  surface  of  the  gelatin,  not 
much  elevated  from  the  surface  of  the  media ;  on  agar  it  grows  distinctly  out  from 
the  needle  track,  as  a  whitish-brown  layer,  moist,  dirty  in  appearance ;  the  same 
appearances  characterize  the  growth  on  blood  serum;  on  potato,  in  forty-eight 
hours,  there  is  a  distinctly  brown  pellicle  with  a  dull  surface. 

The  growth  clouds  bouillon,  produces  gas  in  glucose  media,  turns  litmus  media 
red,  and  has  a  marked  indol  reaction  in  peptone  solutions.  It  grows  rapidly  (best 
at  the  temperature  of  the  body),  does  not  produce  spores,  does  not  liquefy  gelatin, 
produces  gas,  and  stains  with  any  of  the  anilin  colors,  but  not  by  Gram's  method. 
Intravenous  injection  of  small  amounts  in  guinea  pigs  will  produce  death,  but 
much  larger  amounts  are  required  to  produce  the  same  results  in  rabbits  or  guinea 
pigs  after  intra-abdominal  injection. 

Muir  and  Ritchie  give  the  following  table  of  differences  between  the  Bacillus 
typhosus  and  the  Bacillus  coli  communis : 

B.  Typhosus  B.  Coli  Communis 

Ragella  more    numerous,    longer    and      Plagella  fewer  and  shorter, 
more  wavy. 

hi  artificial  media  the  growth  is  gen-     Growth  faster  and  more  vigorous, 
erally  slow  and  not  vigorous. 

Growth  on  fresh  acid  potatoes  a  nearly     Growth  on  potatoes  a  brown  pellicle, 
transparent  film. 

Very  slight  acid  production  in  ordinary     Well-marked  acid  production, 
media,  followed  sometimes  by  the  pro- 
duction of  alkali. 

Fermentation  of  lactose  very  slight,  if     Fermentation  pronounced, 
any. 

Milk  not  coagulated.  Milk  coagulated. 

In  gelatin  "  shake ''   cultures    no   gas     Abundant  gas  formation.    Rounded  col- 
formation,  onies. 

No  production   of    indol    in    ordinary     Well-marked     indol     production.       In 
bouillon.  some  varieties  none  (Klein). 

WidaPs  reaction.  Bacilli  become  Bacilli  remain  actively  motile, 
clumped  together  and  motionless  in 
the  serum  of  a  typhoid  patient.  (A 
similar  reaction  is  given  by  the  blood 
serum  of  an  animal  immunized 
against  tKe  typhoid  bacillus.) 
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Of  the  bacteria  already  mentioned,  the  staphylococci  are  most  commonlf 
found  in  localized  abscesses  or  pustules,  carbuncles,  boils,  in  acute  suppuratite 
periostitis,  in  ulcerative  endocarditis,  and  in  certain  pyemic  conditions.  Tbe 
streptococci  are  usually  found  in  spreading  inflammations  with  or  without 
suppuration,  in  diffuse  phlegmonous  and  erysipelatous  conditions,  in  suppur*- 
tions  in  certain  membranes,  and  in  joints.  The  Bacillus  coli  communis  is 
found  in  many  inflammatory  and  suppurative  conditions  in  connection  with 
the  alimentary  tract  and  elsewhere.  The  Micrococcus  tetragenus  is  foimd  espe- 
cially in  suppurations  in  the  region  of  the  mouth  or  neck,  as  well  as  in  varioM 
lesions  of  the  respiratory  tract.  The  Bacillus  pyocyaneus  is  rarely  found  alone 
in  pus. 

The  GoNOCOCcrs  is  a  constant  accompaniment  of  that  specific  form  of  suppun- 
tion  known  as  gonorrhea.  Its  special  characteristic  is  that  it  is  a  micrococcoi 
occurring  most  commonly  in  pairs,  with  the  adjacent  edges  flattened  or  evai 
slightly  concave.  Another  of  its  marked  characteristics  is  that  it  most  commonly 
occurs  in  the  leucocytes,  which  is  different  from  what  is  the  case  in  ordinary  sup- 
puration. It  stains  easily  and  well  with  any  of  the  ordinary  dyes,  but  does  not 
stain  by  Gram's  method.     (See  also  Gonorrhea.) 

Neisser's  stain  gives  very  beautiful  results.  Cover-glasses  in  warm  concentrated 
alcoholic  eosin,  two  to  three  minutes.  Transfer  directly,  after  soaking  off  excea 
with  filter  j)af)er,  to  concentrated  alcoholic  methylene  blue  for  one  half  to  three 
quarters  of  a  minute.  Wash  in  water,  dry,  and  mount.  (These  times  of  staining 
have  bet»n  found  to  bo  belter  than  those  originally  given.) 

The  cultivation  of  the  gonococcus  is  difticult.  It  does  not  grow  upon  the  ordi- 
nary media.  Tlie  best  are  solidified  blood  serum  and  Wertheim's  medium,  con- 
sisting of  one  part  of  fluid  serum  and  two  parts  of  agar  at  a  temperature  of  40**  C, 
which  is  then  allowed  to  solidify  by  cooling.  Growth  occurs  best  at  the  tem|)erature 
of  the  body,  and  does  not  go  on  below  25°  C.  The  cultures  are  to  be  obtained  by 
passing  a  small  quantity  of  pus  over  the  surface  of  one  of  the  selected  media,  and 
then  placing  it  in  an  incu])ator.  The  colonies  make  their  appearance  at  the  end 
of  twenty-four  hours  as  small  translucent  bodies,  irregularly  rounded,  and  reach 
their  maximum  size  on  the  fourth  or  fifth  day.  The  later  cultures  grow  more 
luxuriantly  than  do  the  earlier  ones,  but  the  transference  to  fresh  media  must  be 
made  every  two  or  three  days. 

DiPLOcoccus  PNEUMONKE  ( Friinkcrs  pneumococcus ;  Microbe  of  Sputum  sep- 
ticemia; Micrococcus  Pasteuri;  Diplococcus  lance olatus) . — Under  these  headings 
may  be  placed  a  description  of  the  diplococcus  that,  while  not  usually  producing 
primary  surgical  results,  may  often  occur  associated  with  the  pyogenic  cocci.  It 
is  of  grave  importance  in  medicine.  It  occurs  not  infrequently  in  the  saliva  of 
healthy  persons,  with  great  abundance  in  the  expectoration  of  certain  forms  of 
pneumonia,  and  has  been  studied,  associated  with  the  septic  cocci. 

The  best  method  of  securing  a  pure  culture  is  tliat  of  subcutaneous  inocula- 
tion of  material  containing  it  in  rabbits  or  guinea  pigs;  in  which  case  the  ani- 
mals will  die  in  from  twenty-four  to  forty-eiglit  hours,  and  the  blood  and  tissues 
will  be  found  to  be  filled  with  tliis  micro-organism.  It  is  an  oval  coccus,  occur- 
ring usually  in  pairs,  and  may  be  surrounded  by  a  capsule.  The  colonies  are  not 
apparent  upon  ordinary  gelatin  plates  or  in  gelatin  tubes,  for  the  reason  that  the 
bactepium  does  not  grow  below  22°  C.,  so  that  cultures  are  best  seen  after  develop- 
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merit  upon  agar  at  tlie  tenii>erahire  of  the  blood.  In  this  case  the  L'oloniep  appear 
i«  miuut**,  almost  transparent  d[ups,  looking  almost  like  small  drops  of  water. 
Tbf)  irrow  l)est  upon  blood  seruin,  as  an  abiio&t  transparent  line  along  the  needle 
track,  with  isolated  colonies  at  the  edges,  later  becoming  more  or  less  confluent. 
The  L'olonieB  on  agar  plates  are  alinos?t  invisible,  but  may  be  seen  bj  meane  of  a 
[(jw-power  lens,  and  apjjear  to  have  a  compact,  lincly  grsinubded  center,  with  ahnost 
tnmslueent  edges.  There  is  a  slight  clondincss  produced  in  Itouillon,  which  later 
i&tlb  tn  the  bottom  of  the  tcBt-tube.  There  is  no  visible  growth  upon  potato.  It 
i&  ven  diflkiiU  to  keep  the  eultnres  alive,  and  to  do  so  they  must  be  retieweil  every 
three  or  four  days,  and  even  then  are  fairly  certain  to  die  out  in  the  course  of 
two  or  three  months.  It  is  Lmpossible  to  retain  the  virulence  of  the  micro-organism 
under  cultivation.  This  must  be  done  by  the  passage  through  animals.  Its  growth 
is  .^low  except  at  the  temperature  of  the  body.  It  does  not  produce  spores,  does 
not  liqaefv  gelatin,  does  not  produce  gas,  is  facultatively  anaerobic,  stains  with  the 
ordinary  dyes  and  by  Gram*s  method,  and  produces  septicemia  upon  subcutaneous 
inoculation. 

MaliciXant  Edema. — This  disease  occurs  in  human  beings  as  a  spreading  in- 
flammfttorj^  edema,  accomfianied  by  emphysema,  and  later  followed  by  gangrene 
of  tlie  skin  and  adjacent  parts.  The  disease  is  produced  by  the  bacillus  of  malig- 
nant dema,  first  described  by  Pasteur  as  the  '"  vibrion  septicpie/'  Like  the  bacillus 
af  tetanus,  this;  bacillus  is  present  not  uncommonly  in  garden  soil,  manure,  and 
Ttrioug  putrefying  fluids.  It  is  rather  a  large  luicillus,  occurring  in  rods  from  3 
to  10  /I  long,  not  infrequently  growing  out  into  long  filaments,  but  on  solid  media 
gtnerally  occurring  as  short  rods  with  somewfiat  rounded  ends.  It  is  motile,  with 
fl«ge[la  placed  on  the  sides.  It  forms  spores,  which  are  present  usually  at  about 
center  of  the  rod.  As  this  bacillus  develops  only  under  anaerobic  conditions, 
ni«y  be  diif'erentiated  by  this  fact  alone  from  the  anthrax  bacillus,  which  it 
nmevhat  resembles  under  the  microscope. 

In  gelatin  plates,  under  anaerobic  conditions,  the  colonies  appear  as  small  whit- 
14  points,  which  under  a  low  power  show  radiating  appearances  soon  masked  by  a 
aroe  of  liquefaction.  In  deep  tubes  of  glucose-gelatin  the  growth  aji]>ears  as  a 
whitish  line,  giving  off  minute  sliort  processes,  never  reaching  within  an  inch  of 
ite  top  of  the  me^lium,  with  the  occurrence  of  liquefaction  and  the  settling  of 
colonies  to  the  bottom.  In  deep  tubes  of  glucose-agar  at  a  tem]>erature  of 
C.  the  growth  is  veiy  rapid,  as  a  lu'oad  white  line  along  the  line  of  puncture, 
lith  lateral  projections  here  and  there,  and  a  very  profuse  production  of  gas. 
The  cuhures  have  a  peculiar  heavy  odor  that  is  quite  characteristic.  The  growth 
is  rapid:  it  produces  spores  that  are  well  seen  within  forty-eight  honTs  at  37^  C. ; 
it  produces  gas,  licjuefies  gelatin,  and  stains  easily  with  any  of  the  anil  in  colors, 
1  not  by  Gram's  method ;  upon  subcutaneous  inoculation  in  any  susceptible  ani- 
it  produces  the  characteristic  symptoms  of  widespread  edema,  gas  production, 
niml  pngrene. 

For  purposes  of  diagnosis,  the  microscope  is  not  particularly  useful,  for,  micro- 
Kopieally,  tlie  bacillus,  unless  in  the  stage  of  spore  production,  does  not  possess 
dwraderi^tics  sufficient  to  identify  it.  Cultures  may  he  made  in  glucose-gelatin 
is  roll-cuhures,  and  kept  under  anaerobic  conditions.  If  the  bacilli  contain  spores, 
tie  fluid  can  be  kept  at  a  temperature  of  80°  C.  for  ten  minutes,  and  then  a  deep 
jlucoee-agar  tube  should  be  inoculated  and  kept  at  the  temperature  of  the  body. 
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An  inoculation  experiment  with  the  suspected  material  may  also  be  tried  in  guinea 
pigs. 

Bacillus  a>:roqenes  capsulatus^  (see  page  95). 

METHODS  OF  OBTAINING  AND  CARING  FOR  PATHOLOGICAL  MATERIAL 

In  surgical  work  it  is  customary  and  necessary  to  leave  the  actual  identi- 
fication of  the  bacteria  found  in  exudates  and  organs  to  the  pathologist,  and 
for  the  technic  of  such  procedures  the  reader  is  referred  to  works  on  surgical 
bacteriologj'.  A  few  remarks  on  the  precautions  to  be  adopted  by  the  surgeon 
in  collecting  and  transferring  materials  to  the  pathologist  may  not  be  amiss. 
The  materials  should  be  transferred  without  loss  of  time.  Nothing  should  be 
brought  in  contact  with  the  bacteria  which  may  destroy  them,  such  as  anti- 
septics, nor  should  they  be  exposed  to  extremes  of  heat  or  cold.  Contamination 
with  extraneous  bacteria  must  be  avoided.  Fluids  may  be  caught  in  sterile 
test-tubes  and  plugged  with  sterile  cotton  or  they  may  be  aspirated  into  t 
pipette  and  the  ends  of  the  pipette  sealed  in  a  flame  or  plugged  with  cotton. 

Inoculation  of  Culture-tubes. — A  convenient  method,  and  the  one  ordinarily 
pursued,  is  as  follows :  Two  test-tubes  are  used :  one  contains  a  sufficient  quan- 
tity of  sterile  nutrient  l)Ouillon;  the  other  contains  a  metal  rod  tipped  with 
a  sterile  cotton  swab;  l)oth  are,  of  course,  plugged  with  sterile  cotton.  ^Vhen 
a  specimen  is  to  be  taken  the  metal  rod  is  removed,  plunged  into  the  exudate 
until  the  cotton  swab  ujx)n  its  end  is  thoroughly  smeared  with  the  material 
to  be  examincnl;  the  cotton  plug  is  then  removed  from  the  tube  containmg 
the  nutrient  bouillon;  the  rod  is  then  introduced  into  this  tube,  and  the  infected 
cotton  swab  is  agitated  for  an  instant  in  the  bouillon.  The  rod  is  then  re- 
placed in  its  tul)e  and  the  cotton  plug  along  with  it;  Uie  tube  containing  the 
bouillon  is  again  plugged  with  cotton.  The  cotton  is  ignited  for  an  instant 
in  a  flame  and  then  blown  out,  and  both  tulx^s  are  then  sent  to  the  pathological 
department  for  microsco])ic  examination,  cultivation  of  the  bacteria  contained 
in  the  bouillon,  and  inoculation  ex]x^riments,  if  such  prove  necessary.  The 
character  of  the  nutrient  medium  may  he  varied  to  suit  special  conditions. 

Organs  for  Bacteriological  Examination. — Organs  for  bacteriological  exami- 
nation are  sent  without  delay.  In  order  to  examine  the  interior  of  an  organ 
bacteriologically,  the  surface  may  be  seared  with  a  cautery  iron  and  a  cut  made 
through  the  seared  surface  with  a  sterile  knife ;  cultures  and  microscopic  exami- 
nations may  then  be  made  from  the  cut  surface. 

VARYING    SEVERITY    OF    PYOGENIC    INFECTIONS 

While,  as  has  hcon  stated,  the  activities  of  the  several  varieties  of  p««" 
producing  germs  are  more  or  less  similar,  yet,  from  a  practical  point  of  vieir. 


*  The  above  details  in  regard  to  pyogenic  bacteria  are  largely  quoted  from  H.  C.  Eni»* 
"  International  Text- Book  of  Surgery."    Warren  Gould. 
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18  by  no  means  a  matter  of  indiflference  whether  a  given  inflammation  has 
jen  caused  bv  one  or  the  other  of  several  germs.  For  example,  a  purulent 
eritonitis  caused  by  Streptococcus  pyogenes  is  apt  to  be  much  more  serious 
hm  one  in  which  tfje  colon  baeilhis  alone  is  active.  Again,  we  know  that 
5tapliyloc*ix*c*us  albug  is  a  germ  producing  less  virulent  forms  of  suppuration 
than  Staphylococcus  aureus.  There  seems  also  to  be  more  risk  of  contaminat- 
iij|j  other  patients  from  strephu*nccn.s  infect  inns — witness  the  unusually  van- 
lagimts  quality  of  erytiij)ehis  and,  in  general,  a  necessity  for  more  vigorous  local 
and  general  measures  in  the  treatment  of  tliesc  cases. 

I  He  different  forms  of  pyogenic  bacteria  possess  fairly  definite  pathology 
diaracters,  to  be  now  brietly  C'^nsidered :  Staphylococcus  pyogrenes  aureTis  is 
most  eommonly  e(mc<^rned  in  the  production  of  Iwiils,  carlnmch's,  circuniscrilx*d 
ibsoesses,  acute  suppurative  periostitis  and  osteomyelitis,  ulcerative  en<locar- 
ditij^,  i^  some  cases  of  i»nrulent  peritonitis,  and,  at  present,  many  observers 
klievv  that  pyemic  infections  are  more  commonly  caused  by  this  germ  than 
inj  other.  The  Streptococcus  is  esjiecially  concerned  in  the  prodiictioa  of 
ippeading  local  influnimatioiis,  often  with  the  production  of  necrosis  of  tissue, 
TiTlJi  or  witliout  pus,  in  phlegmonous  prt:>cesses  generally,  in  erysipelas,  and  in 
luppurating  joints,  in  bad  forms  of  j)uer|)eral  infection,  and  in  the  worst  forms 
of  purulent  peritonitis  and  jx^ritoneal  sepsis.  Tiie  streptococcus  seems  to  vary 
greatlv  in  virulence,  and  the  source  of  the  streptococcus  producing  an  infec- 
ticrn  has  a  marked  bearing  on  the  result.  For  example,  streptwoeci  are  found 
coimiiuuly  enough  on  tlie  healthy  mucous  membrane  of  the  mouth  and  throat, 
an<l  in  this  situation  may  possess  very  slight  degrees  of  virulence.  When 
tikenfroiu  a  case  of  phlegmonous  ervsijielas  or  puerj}cral  septicemia  the  viru- 
louje  of  this  genu  is,  on  the  other  hand,  oftentimes  of  fearful  potency. 

The  Staphylococci,  other  tlmn  Staphylococcus  pyogenes  aureus,  appear  to 
have  similar  piithological  characters  to  Staphylococcus  aureus,  but  they  are 
pnemllY  notably  less  virulent*  The  white  staphylococcus,  as  was  pointed  out 
l»y  Welch,  is  a  regular  inhabitant  of  the  human  skin — notably  of  the  hair  folH- 
jkfi  and  sweat  glands — so  that  it  cannot  be  destroyed  by  ordinary  means,  and 
^inr  gire  rise  to  stitch  abscesses  after  ojieratioii  and  to  suppurative  processes  in 
woun«ls,  usually  of  only  moderate  severity. 

The  Bacillus  pyocyaneus  is  the  cause  of  blue  an<l  green  pus.  It  is  rarely 
found  ahme  in  infected  wounds,  and  rarely  has  a  special  pathological  signili- 
l^eanoa  I  have  commonly  seen  it  as  a  secon<birv  invader  of  chronically  .sup- 
purating wounds.  It  imparts  to  the  dressings  a  pvnliar  greenish  color  and  a 
miwty  mlor.  It  is  often  ftnuid  associated  with  Bacillus  tuhereidosis  in  oj>en 
tuln^nnloua  lesions. 

T1j(3  Bacillus  coll  communis  is  found  in  abscesses  and  olber  inflammatory 
pr(H.t'Mes  in  the  neighhurhuod  of  or  originating  in  the  alimentary  canal^ — notn.- 
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bly  in  ischiorectal  abscess  and  in  some  forms  of  appendicitis  and  peritoiu'l 
It  may,  however,  occur  in  abscesses  in  other  situations. 

The  Micrococcus  tetragenus  is  often  present  in  the  suppurative  portion 
the  lesion  of  tuberculosis  of  the  lungs,  and  may  be  found  also  in  abscesses  ca 
nected  with  the  mouth  and  throat 

The  Oonococcus. — ^In  addition  to  the  ordinary  lesions  of  acute  gonorrh 
the  gonococcus  is  the  cause  of  a  great  variety  of  inflammatory  lesions,  acut 
subacute,  and  chronic  in  character,  not  only  in  the  genito-urinary  tract  ai 
other  mucous  membranes,  but  also  in  many  other  situations.  In  many 
these  the  gonococcus  may  be  found  alone,  in  others  associated  with  other  orga 
isms — ^notably  the  colon  bacillus  and  the  pyogenic  cocci.  Among  the  form 
group  may  be  mentioned  peritonitis,  gonorrheal  synovitis,  tenosynovitis,  a] 
bursitis,  endocarditis,  pleuritis,  meningitis;  among  the  latter  some  gonorrh( 
cystites  and  acute  suppurative  lesions  of  the  kidney  associated  with  gonorrh( 
The  gonococcus  is,  moreover,  capable  of  producing  a  general  septicemia.  T 
character  of  the  inflammatory  exudate  in  gonorrheal  infections  of  mucous  me 
brane  is  purulent  In  serous  membranes  it  may,  as  is  the  case  with  the  op 
nary  pyogenic  cocci,  cause  serous,  fibrinous,  sero-purulent  or  purulent  exii( 
tion.  In  synovial  membranes  sero-fibrinous  exudates  containing  a  moden 
number  of  white  cells  arc  the  rule,  though  purulent  exudates  may  occur.  T 
gonococcus  is  capable  of  causing  suppuration  in  connective  tissues,  musd 
etc.,  in  the  same  sense  as  the  pyogenic  cocci  in  rare  cases.  I  know  of  a  ca 
a  young  man  on  the  house  staff  of  one  of  the  hospitals  of  this  city,  who  dev 
oped  a  tedious  paronychia  on  two  fingers  successively.  The  gonococcus  ^ 
identified  in  the  purulent  discharge  from  each.  Powers  described  a  case 
gonococcus  infection  of  the  entire  upper  extremity. 

OCCURRENCE    OF    PYOGENIC    GERMS   IN   VARIOUS   TISSUES 

Occurrence  of  Pyogenic  Germs  upon  the  Skin. — The  pyogenic  bacteria  m 
occur  in  the  human  l)ody  in  various  situations  without  necessarily  giving  r 
to  pathological  changes.  While  the  general  surface  of  the  integument  d( 
not  afford  a  favorable  soil  for  the  growth  of  bacteria  under  normal  conditio) 
yet  a  great  variety  of  such  organisms  have  been  demonstrated  upon  the  si 
of  healthy  individuals  as  casual  inhabitants.  The  Staphylococcus  epidermit 
albus  of  Welch  appears,  as  already  stated,  to  exist  normally  in  the  hair  fol 
cles  and  sweat  and  sebaceous  glands.  Certain  situations  are  more  favoral 
for  the  growth  of  micro-organisms  than  others — namely,  where  the  surfj 
is  moist  and  two  layers  of  skin  arc  in  contact ;  the  axillae  and  groins,  the  si 
between  the  toes,  the  scrotum,  the  vulva,  tlie  canal  of  the  external  ear,  the  fol 
of  skin  boneatli  the  nails,  are  very  commonly  the  temporary  home,  at  least, 
many  kinds  of  organisms.  Tlio  fingcTs  of  surgeons,  nurses,  and  others  w 
come  much  into  contact  with  ])atliologiral  material  are  quitfi  commonly  fou: 
to  contain   pyogenic   ccwci   in   large   numln^rs.      Indeed,   the   impossibility 
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entirely  removing  such  germs  has  led  to  the  most  important  advance  in  the 
fe^chnic  of  aseptic  surgery  in  recent  years — ^namely,  tlie  regular  use,  by  the 
entire  personnel  of  surgical  operating  rooms,  of  sterilized  rubber  gloves. 

From  the  general  integument  the  pyogenic  cocci  can,  with  the  exception 
ol  Staphylococcus  epidermidis  albus,  be  usually  removed  by  suitable  mechan- 
ical and  antiseptic  measures,  although  where  the  skin  is  thick  and  homy  the 
coci'i  in  the  deeper  layers  of  the  epidermis  are  not  always  dead,  as  showTi  by 
cultures  made  from  deep  scrapings  from  such  surfaces,  even  after  prolonged 
and  careful  efforts  at  disinfection.  The  streptococcus  is  less  often  foimd  uiwn 
the  skin  than  the  different  varieties  of  staphylococci,  except  in  cases  of  per- 
sons with  infected  wounds  or  who  come  into  contact  with  sources  of  infection. 
Tlie  colon  bacillus  is  often  found  upon  tlie  skin  near  the  anus ;  and  the  bacillus 
of  tetanus  and  of  malignant  edema  may  be  present  upon  the  skin  of  the  feet 
of  those  who  walk  barefooted  upon  garden  soil  or  who  have  holes  in  their  shoes. 
The  significance  of  the  smegma  bacillus  in  relation  to  errors  in  the  diagnosis 
of  tul)erculosis  of  the  geni to-urinary  tract  will  be  spoken  of  in  another  place. 
Pyo^nic  Bacteria  on  Kucons  Kembranes. — The  conjunctiva,  although  ex- 
posed in  many  ways  to  the  entrance  of  bacteria  from  many  sources,  usually 
gets  rid  of  bacteria  quite  rapidly.  The  lachrjTual  secretion  kills  some  varieties, 
but  most  of  them  find  their  way  in  a  surprisingly  short  time  through  the 
lachnTual  duct  into  the  nose.  Thus,  although  rarely  sterile,  cultures  from 
the  conjunctival  sac  in  health  ordinarily  furnish  few  or  no  pathogenic  forms. 
The  mouth  and  throat  are  continually  exposed  to  the  entrance  of  bacteria  of  all 
sorts.  A  large  part  of  these  are  got  rid  of  rapidly,  but  the  mouth  is  con- 
stantly the  home  of  a  great  variety  of  forms ;  some  of  them  pathogenic,  some 
of  them  not  Among  the  pathogenic  forms  quite  commonly  found  in  the  mouth 
and  throat  are,  according  to  Welch,  Micrococcus  lanceolatus,  Streptococcus 
pvogenes,  Staphylococcus  aureus  and  albus.  Micrococcus  tetragenus.  Bacillus 
pneumoniae  of  Friedlander,  Bacillus  crassus  sputigenus  of  Krcibohni,  Bacillus 
coli  communis.  Streptococcus  pyogenes  appears  very  commonly  in  the  healthy 
mouth.  In  conditions  of  inflammation  of  the  mouth  and  air  passages  their 
number  is  usually  notably  increased.  They  may  be  of  slight  or  great  virulence, 
and  are  always  a  cause  of  anxiety  to  the  surgeon  in  operations  upon  the  mouth 
and  air  passages,  because  under  such  circumstances  they  may  and  often  do 
produce  local  and  general  infections  and  pneumonias  of  a  grave  type.  The 
Staphylococcus  pyogenes  aureus  appears  less  commonly  in  the  mouth  than  does 
Streptococcus  pyogenes. 

The  tonsilsy  owing  to  their  situation,  their  peculiar  physical  conformation, 
and  the  character  of  the  tissue  composing  them,  are  without  doubt  a  frequent 
avenue  of  entrance  for  many  varieties  of  pathogenic  germs  into  the  organism. 
They  are  not  only  the  seat  of  numerous  inflammatory  processes  which  occur 
as  more  or  less  localized  infections  of  the  tonsils  tliemselves,  or  include  also  the 
i^eighboring  tissues,  but  inflammations  of  the  tonsils  and  ])liarvnx  are  exce(»d- 
i^gly  common  as  a  part  of  the  symptom-complex  of  a  great  variety  of  infee 
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tious  diseases — notably,  the  acute  exanthemata.  Moreover,  it  has  been  obsezr^ 
that  attacks  of  acute  articular  rheumatism  and  acute  osteomyelitis  of  the  Ion. 
bones  are  preceded  by  a  tonsillitis  in  a  considerable  proportion  of  cases.  Tin 
tulx>rcle  luicillus  has  often  been  found  in  crypts  of  the  tonsiL  The  mm 
mtwous  membrane  acting,  as  it  does,  as  a  filter  for  the  inspired  air,  may  coi 
tain  in  health  many  varieties  of  bacteria.  The  pyc^nic  cocci  are  less  con 
monly  present  in  large  numl>ers  than  in  the  mouth.  The  deeper  air  passagi 
in  health  contain  ii>mj^ratively  few  bacteria,  the  action  of  the  ciliated  ep 
thelium  l>eing  to  force  them  out,  and  the  filtering  action  of  the  upper  a 
passages  diminishing  greatly  the  number  entering  with  the  inspired  air. 

The  Bacteria  of  the  Stomach  and  Intestiiie  and  Biliary  Paanges. — ^Enomioi 
nuinWrs  of  bacteria  are  swallowed  with  the  food.  Theoreticallv,  manv  ( 
tliese  are  killeil  in  the  stomach  by  the  gastric  juice;  practicaUy,  many  remai 
alive.  In  the  small  intestine  the  pyc^nic  cocci  are  regularly  found  as  we 
as  many  otlier  varieties,  including  the  colon  bacillus,  in  some  cases  Bacilh 
aerogenes  caj^sulatus.  In  the  large  intestine  the  variety  found  is  less.  TI 
colon  bacillus  is  always  present.  Many  of  the  varieties  requiring  air  find  a 
unfavorable  s^>il,  and  a  considerable  proportion  are  discharged  dead  with  tl 
feces.  Tetanus  sjx^res  may  develop  into  bacilli  in  the  intestine,  and  tetani 
bacilli  as  well  as  the  liacilli  of  malignant  edema  are  often  present  in  the  inte 
tiue^  of  herbivorous  animals  i  Welch). 

The  Biliary  Pa'<sa*je-<, — In  health  the  bile  may  be  sterile,  or,  on  the  otlK 
hand,  may  contain  py«>genic  bacteria.  In  inflammatory  conditions  of  the  bi 
iary  passoires*  and  always  in  the  presence  of  biliary  calculi,  the  pyogenic  ba 
teria  are  found  in  the  gall-bladder  in  greater  or  less  numbers 

Bacillus  typh'-sus  may  l«>ng  remain  alive  and  virulent  in  the  gall-bladde 
and  onseiiuently  in  the  tVxvs,  after  onvalescence  from  typhoid  fever.  F( 
exariif  le,  there  is  at  present  contined  by  the  K>ard  of  health  on  one  of  tl 
islanvb  in  the  East  River  a  woman,  a  c«>>k.  who  has  carried  typhoid  infectic 
into  a  n^imiier  ot  families  with  whom  she  has  lived  during  the  past  three  ( 
f>iir  year*.  Her  feces  have  cmtained  virulent  typhoid  germs  during  all  th 
peri'xi.  Uii'l*?r  meiLrati'r.a  an-i  a  restricted  diet  the  bacilli  diminish  in  nui 
ber  or  disappear.  \Mien  an  'jniinary  diet  is  re:5iimed  they  become  abnndaii 
This  is  n«>t  a  unique  case.  It  is  pn>bable  that  many  individaals  remain  in  th 
way  dL^a.'^e  carrier?  f»>r  L>ng  peri«>ls-  It  is  kn<>wn  to  be  tnie  in  nimieroi 
insran^?es  *>{  'fiphtheria. 

The  Kale  ITretlizm. — Xormally,  the  male  urethra  o.^ntains  bacteria  in  i 
anterior  c-<?rr !«..□.  in  varying  numbers.  The  deeper  the  p.^^rtion  fn^rn  whit 
the  «'TiI*Tii^  L-  ma^ie.  'he  m«".'re  likely  it  i^  t*;*  be  sterile.  Bacteria  pri>bably  i 
D'-r  -xi-rt  in  'il^r  bral'hy  r-I.i'i-'er.  The  fai^teria  f"und  in  the  urethra  are  tl 
snieirma  ha«!L!:-:.-r.  'tie  Ea'-iil-i.-r  .v-Ii  •'*>[i:mT.inf.,  vari«^M<  saprophytic  tV>rms.  ai 
Hr'"eni!  f'-rr.-rf  <•!  ■! ir. [•.•«!' ■•ri  r/^'.T»-  'T  !*-<<  n^-s-.-tut-lin^  the  :r»^n».H.iH.*cus,  the  Jift 
rciati. -a  .■:  x!:i'*h  xill  l-;»r  ^p«'k:-n.  "f  ':ri'ler  rL*^  diairu'-sis  ^^f  s«>n«>rrhea.  Tn 
py«>g^ni<:  •^A*f.»i  may  ili^j  be  forind  in  the  healthy  male  urethra  ^x-casii^nallv. 
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The  Female  Urethra. — ^TLe  pyogenic  coeei  iiiaj  be  preseut  in  the  female 
^rellira  in   Ijealtliv  individuals.      It  is  probable   that  in   heulthj  virgins   the 
gccideiilal  presence  of  such  germs  is  less  common  than  in  women  who  have 
^Htfue  children  and  whose  va<!:ime  are  more  apt  to  contain  bacteria  of  various 
gortSj  accompanic^d  often  by  catarrhal  inthimination  of  the  cen'ieal  endoirietriuni. 
Xb  i^agina  contains  bacteria  in  considerable  variety   in  licidth,      Doederleiu 
in  18I>2  de^crilxnl  a  group  of  bacilli  which  t^rew  ii]ii»u  an  acid  incdinm^     Tliese 
orgaiiii^aift  wx^va  nonpathogenic,  and  were  rcgarde<l   by.  hitii   as  ilie  nnrnial   in- 
[lubitants  of  this  canal.     As  to  tlie  freqncncy  of  the  tjccnrrcnce  nf  ihe  pns- 
proilueing  bacteria  in  the  vagimv  uf  healthy  |)r€*gnant  and  nuni^rcgnant  women 
various  observers  differ,  but  the  prubability  seems  to  he  tliat  their  occurrence 
is  rather  exceptional.     The  acid  secretion  of  the  vagina  seems  to  have  a  power- 
ful (Instructive  action  on  many  forms  of  pathogr-uiG  bacteria,  sucli  that  they 
are  rather  rapidly  destroyed  after  accidentai  introducliom     Tlie  tiorftial  cervix 
mi  €nJomeinufn^  are  free  from  bacteria,  owing,  it  is  believed ,  partly  to  the 
mechanical  obstruction  to  their  entrance  and  partly  to  the  bactericidal  quality 
of  the  secretions,  w^hich  are  here  alkaline  in  reaction. 

The  inilk  of  the  breast  contains  nornmlly,  according  to  Welch,  only  the 
Staiihylococcus  epidernii<lis  alhus  derived  from  the  lacteal  ducts  near  their 
oriticcs.  Other  pyogenic  organisms  may  Ije  present  in  the  ducts,  but  they  are 
leis  coauuon. 

SOimCES    OF    BACTERIA    ITT    PYOGENIC    INFECTIONS 

In  pyogenic  infections  the  bacteria  may  be  derived  frc^m  various  sources. 
We  may  assume  that  the  healthy  internal  tissues  of  the  lK:)dy  are  free  from 
bacteria,  or  at  least  that  their  occurrence  is  very  rare.  The  bacteria  upon  the 
skill  nmy  be  sources  of  infection  in  accidentiil  wounds  and  in  surgical  operations 
where  the  skin  has  been  imperfectly  cleaned,  and  bacteria  in  the  hair  follicles 
mu\\  as  the  result  of  slight  traumatisms,  such  as  continued  friction,  give  rise 
to  Wal  or  gt*neral  infections — notably,  in  persona  who  are  badly  nourished. 
Such  infections  occur  during  convalescence  from  acute  diseases,  and  notably  in 
prsr^ns  suffering  from  diabeles  and  from  chronic  nephritis.  TJut  in  by  far 
lliH  largest  proportiun  of  cases  such  infccti<ms  are  caused  by  bacteria  intro- 
duced from  without;  by  infected  materials  introduced  into  the  wound  at  the 
time  of  the  accident  or  during  the  imperfectly  contlucted  surgical  operation. 

Another  group  of  infections  occurs  without  meclianical  injury.  In  these 
tie  resistanc^e  of  the  tissues  to  the  pus-producing  organisms  has  been  lowered 
by  some  antectnlcnt  infection  «*r  de]>ressing  condition.  In  these  cases  the 
scconJiirv  pus  infection  often  takes  place  through  the  tonsils,  moutln  throat, 
and  ulimentary  canal.  Thus  following  the  exanthemata— dijihtheria,  typhoid 
fever,  and  other  infectious  diseases^ — septic  processes  occur  as  secondary  infec- 
tions from  the  pyogenic  bacteria  present  in  the  mucous  membranes.  The  de- 
pressed states  of  vitality  induced  by  the  antecedent  disease  has  permitted  the 
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pyogenic  cocci  pre:H:'nt  to  invade  and  multiply  in  the  tissues.  At  the  preseiE^ 
time  surgeijns  anr  not  inclined  to  lay  much  stress  upon  the  danger  of  wound 
infection  from  the  air.  It  is  quite  true  that  the  air  of  hospital  operating  room* 
may  often  be  demonstrated  to  contain  pyc^nic  bacteria  in  varying  number; 
but  it  is  not  generally  l>elieved  that  wound  infection  from  this  source  is  com- 
mon, or  at  least  that  the  numlier  of  I^cteria  falling  into  a  wound  from  the  air 
is  ordinarily  great  enough  to  cause  infection. 

TOXIC  AND  OTHER  EFFECTS  OF  PYOGEinC  ORGANISMS 

The  action  of  the  pus-pnxlucing  organisms  upon  the  human  body  is  of  a 
somewliat  complex  character.  Certain  local  changes  are  produced  in  the  tissues 
in  thf*  area  where  the  bacteria  are  growing — inflammation,  suppuration,  necro- 
sis ;  and  certain  sul>stances  are  elaborated,  due  to  chemical  changes  in  the  tissue 
fluids,  or  proiluced  by  the  bacteria  themselves  in  any  medium  which  affords 
them  nourisliment  (toxins).  The  al)sorption  into  tlie  Ivmph  current  or  circu- 
lating blrKxl  of  these  toxic  substances  produces  general  disturbances  of  nutri- 
tion as  well  as  effc*cts  u|X)n  the  nervous  mechanism  of  the  central  nervous  sys- 
tem. These  disturbances  are  commonly  characterized  by  an  elevation  of  the 
IkkIv  temjjerature,  by  prostration,  by  an  increased  pulse  rate,  and  other  symp- 
toiiiH  which  will  be  spoken  of  later.  These  loieal  and  general  disturbances  bear 
no  very  constant  relation  one  to  the  other.  A  considerable  local  reaction  may 
Ixf  y)resi*nt  without  profound  intoxication,  and  severe  and  even  fatal  blood 
j>oisi<^>ning  may  occur  witli  but  trifling  signs  of  local  inflammation.  In  other 
cases  the  two  sets  of  phenomena  advance  pari  passu. 

As  we  have  aln*ady  seen,  the  bacteria  may  enter  an  open  woimd.  Such 
wounds  as  are  contUvSed,  or  which  contain  masses  of  coagulated  or  fluid  blood 
or  jK>rtions  of  tissue  strangulated  by  sutures  and  by  ligatures,  and  wounds  the 
walls  of  which  arc*  in  a  state  of  tension  from  any  cause,  are  more  favorable 
sites  for  the*  successful  growth  of  bacteria  than  are  clean-cut  woimds  in  which 
tlK»se  conditions  favoring  infection  are  absent.  Further,  the  dose  of  bacteria 
and  their  toxins  received  has  an  important  bearing  upon  the  severity  of  the 
infection.  A  moderate  number  of  bacteria  of  a  certain  degree  of  virulence 
may  cause  no  interference  with  wound  healing,  whereas  a  larger  number  may 
cause  s(»rious  disturbance.  The  resistance  of  the  tissues  of  the  individual  aho 
plays  an  important  role.  A  person  in  robust  health  may  get  rid  of  a  number 
of  virulent  germs  which  in  an  individual  debilitated  from  disease,  from  ane- 
mia, from  imperfect  blood  circulation,  or  other  cause,  might  lead  to  serious  or 
fatal  infection.  It  is  nevertheless  true  that  there  are  germs  so  virulent  that 
a  few  would  be  sufficient  to  infect  the  strongest  individual.  Personal  idiosyn- 
crasy plays  also  a  not  imimportant  role.  There  are  individuals  who  appear 
to  U;  much  less  susceptible  to  pyogenic  infections  than  others  apparently  quite 
as  robust  and  vigorous,  and  the  susce])tibility  of  the  same  individual  no  doubt 
varies  from  time  to  time  without  ap])arent  cause. 
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local. — The  local  disturbances  at  the  site  of  an  infection  with  pyogenic 
microbes  are  due  in  part  to  the  activities  of  the  bacteria  themselves  and  in 
part  to  the  effort  on  the  part  of  the  tissues  to  destroy  them  and  to  limit  their 
sphere  ol  activity.  The  pyogenic  cocci  produce  proteid  substances  which  destroy 
fhe  vitality  of  the  tissue  cells,  causing  first  death  and  later,  by  a  peptonizing 
action,  softening  of  the  dead  tissue.  The  presence  of  this  bacterial  proteid 
causes  what  is  known  as  a  chemotactic  effect;  namely,  the  white  blood  cells 
are  attracted  in  larger  numbers  to  the  site  of  infection,  and  they  soon  form  a 
living  wall  around  the  infected  tissues,  tending  thus  to  limit  mechanically  the 
spread  of  the  bacteria.  The  leucocytes,  moreover,  include  within  themselves 
numbers  of  bacteria,  and  destroy  them  apparently  by  a  process  of  digestion. 
The  white  cells,  also,  are  believed  to  furnish  a  bactericidal  substance  known 
85  germicidal  proteid.  If,  however,  the  process  is  to  end  in  suppuration,  many 
of  the  leucocj*tes  fail  to  leave  the  seat  of  inflammation  alive,  and  remain  with 
their  cr>ntaine(l  bacteria  as  one  of  the  ingredients  of  pus. 

The  tissue  fluids  of  tlie  body  and  the  blood  serum  also  exercise  an  inhibitory 
and  (lestrnctive  effwt  upon  the  bacteria  by  virtue  of  a  substance  known  as 
niidein.  In  addition  to  crowded  leucocytes,  an  exudate  of  fibrin  is  throuni 
•'lit  by  the  blcnxl-vessels  around  the  infwted  focus,  so  that  in  many  instances 
tlie  tissues  succee<l  in  limiting  the  bacterial  growth  to  a  circumscribed  area. 
The  tissues  may  be  so  successful  that  no  porticm  of  tissue  undergoes  purulent 
i^'ftening,  and  the  bacteria  are  destroyed  partly  in  sifUy  partly  by  leucocytes 
which  rtM?nter  the  circulation,  partly  by  tlie  tissue  cells  of  distant  organs  in 
vhicli  the  bacteria  may  be  transmitted  by  the  blood  or  lymph  current,  and 
partly,  alsr>,  it  is  lx?lieved,  by  the  endothelial  cells  lining  the  capillary  blood- 
vessels. Living  bacteria  may  also  be  eliminated  through  the  kidneys,  through 
the  mucous  membrane  of  the  alimentary  canal,  through  the  sweat  glands,  and 
through  the  respiratory  tract.  The  pain,  heat,  redness,  and  swelling  charac- 
teristic of  local  inflammation  subside,  and  the  process  ends  in  resolution,  so 
called. 

Such  a  result  is  often  seen  in  slightly  infected  wounds  after  o])eration ;  at 
the  end  of  two  or  three  days  after  the  oi)eration  slight  redness  of  the  skin  is 
observed  along  the  skin  edges  of  the  wound,  a  little  swelling  occurs,  and  the 
^ound  edges  are  a  little  tender  and  a  little  painful.  Such  swelling  and  redness 
^ill  be  noted  especially  at  the  points  under  slight  tension  from  sutures.  A 
few  drops  of  sero-sanguinolent  discharge  may  escape  upon  removing  a  suture 
or  one  of  the  folded  strands  of  rubber  tissue  commonly  introduced  into  the 
ends  of  skin  incisions  for  purposes  of  drainage.  But  the  process  will  stop  at 
this  point,  no  pus  w^ill  be  formed,  the  syTnptoms  and  signs  of  inflammation 
vill  gradually  subside,  and  more  or  less  complete  primary  union  will  be 
obtained  in  the  wound. 

If  the  grade  of  infection  is  more  severe,  the  process  will  end  in  sup])ura- 
l^^'n.  Suppuration  may  be  localized  or  diffuse.  A  localized  suppurative  area 
^  Known  as  an  abscess.     Diffuse  suppuration  is  often  attended  by  extensive 
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necrosis  of  tissue,  and  is  sometimes  spoken  of  as  phlegmonous  inflammation. 
Circumscribed  suppuration  is  most  often  caused  by  Staphylococcus  pyogenes 
aureus;  diffuse  suppuration  by  Streptococcus  pyogenes. 

Furuncle. — The  diagnosis  of  abscess,  if  situated  near  the  surface,  is  easy;  \ 
if  in  an  internal  organ,  it  may  be  extremely  difficult.  Among  the  commonest  ] 
forms  of  superficial  abscess  is  a  boil  or  furuncle.  Furuncle  is  an  acute  pum- 
lent  inflammation  of  the  skin  around  a  hair  follicle  or  cutaneous  gland;  it  is 
caused  most  often  by  Staphylococcus  pyogenes  aureus.  Depressed  states  of 
health,  diabetes,  and  convalescence  from  acute  diseases  predispose  to  the  occur- 
rence of  furuncle.  The  boils  may  be  solitary,  or  several  may  occur  in  the  same 
region  or  scattered  over  various  parts  of  the  body  (furunculosis).  It  is  proV 
able  that  infection  is  often  carried  by  the  fingers  to  other  parts,  causing  new 
foci  of  infection.  Continued  mechanical  irritation  is  often  the  exciting  cause 
of  furuncle,  as,  for  example,  horseback  riding,  rowing,  the  friction  of  a  collar 
button  upon  the  back  of  the  neck. 


The  favorite  sites  of  furuncle  are,  as  suggested,  the  nates,  the  back  of  the 
neck,  the  face  and  back,  and  sometimes  other  regions.  A  furuncle  begins  as 
a  minute  red,  tender  point  surrounding  the  orifice  of  a  cutaneous  gland  or 
hair  follicle.  The  subjective  sensation  of  itching  and  tenderness  are  early 
present.  The  red  area  increases  in  size,  and  in  the  course  of  two  or  more 
days  may  become  as  large  as  a  silver  dime  or  twenty-five-cent  piece.  It  is 
elevated  atove  the  level  of  the  surrounding  skin,  conical  in  shape,  bright  red 
in  color.  It  may  be  quite  painful,  and  is  very  sensitive  on  pressure.  At  the 
center  of  the  swelling  there  soon  appears  a  round,  white  or  yellowish  spot;  a 
thin  pellicle  of  skin  covering  this  area  permits  the  yellowish  color  of  the  unde^ 
lying  pus  to  shimmer  through.  If  the  pellicle  is  ruptured,  the  exuding  drop 
of  pus  dries  into  a  crust 

If  the  boil  is  incised  at  this  time,  a  small  cavity  from  one  quarter  to  one  j 
half  inch  deep  will  be  opened,  containing  a  few  drops  of  pus  and  a  central 
necrotic  mass  representing  the  original  focus  of  infection  and  surrounded  by 
more  or  less  necrotic  tissue.     If  the  furuncle  is  allowed  to  rupture,  a  few  drops  ^ 
of  pus  may  be  squeezed  out,  followed  by  a  minute  slough — the  so-called  core 
of  the  boil.     During  the  height  of  the  process,  and  before  incision  or  rupturei  ! 
moderate  fever  and  leucocytosis  may  be  present     Healing  follows  by  granult* 
tion,  with  gradual  subsidence  of  the  inflammation.     In  enfeebled  individuah 
a  boil  or  congeries  of  boils  may  form  with  the  production  of  a  carbuncle. 

Carbuncle. — Carbuncle  is  a  suppurative  and  necrotic  inflammation  of  the 
skin  and  subcutaneous  tissues.  Staphylococcus  pyogenes  aureus  is  the  organr 
ism  most  frequently  concerned  in  the  process.  Carbuncle  is  rare  in  childhood, 
and  is  most  frequent  after  the  fortieth  year  of  life.  The  most  common  sites 
are  tlie  back  of  the  neck,  the  back,  and  tlie  lip.  The  disease  commonly  attacks 
persons  not  in  robust  health,  tliose  convalescing  from  acute  diseases,  diabeticSy 
and  clironic  alcoholics,  but  healthy  adults  may  also  sufl^er.  In  these  the  con- 
stitutional symptoms  may  be  slight,  but  in  the  debilitated  and  diabetic,  grave 
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itional  depression  accampanieK  the  disease^  and  tbe  prognosis  is  most 
The  disease  may  begin  as  a  siinjilo  furinirlej  or  as  a  number  oi  f urun- 
jvixtajKisition;  tbe  process  is  not  limited  to  tbe  skin,  but  extends  biterally 
io  the  subeutaneous  tissues,  fuUowini?  the  columns  of  fat  wLicIi  lie  be- 
the  connective-tissue  bundles.  In  size,  carbuncle  varies  from  tlmt  of 
half  dollar  to  that  of  a  dinner  plate.  It  is  nsually  solitary.  The 
d  area  is  decjily  red,  sometimes  purple,  elevated  above  the  surrounding 
id  oval  or  rounded  in  shajx-.     Tbe  swelling  in  hard,  tender,  painful,  and 

idherent  to  the  deejjer  structures.     After  a  few  days  numerous  small 

»    form     U|)on    the 
and  through  them 
pus  exudes, 
pot  cijierated  upon,  a 

rbuncle  may  take 
f»  OT   two  weeks  to 

ivelop.      Slough  iD^^ 

^erlying  skin  finally 

sometimes  over  a 
Siea;  the  skin  be- 
ddled  with  0[>en- 
ite  a  sieve,  and 
the  openings  thus 
slough ing  masses  of 
ive    tissue   and    pus 

barged.  Necrosis 
nfeeted  tissue  leails 
i  hogjn^*  con<lition  of 

ral  mass^  surrfumd- 

dense*  hard  area  of 
i<in*    When  carhun- 

Jves   the   neck    and 

B  aloughing  usually 

to  the  fascia  cover- 
muscles,    and    the 
rf  the  infection  of  the  deeper  tissues  is  often  greater  than  tiic  inflamed 

skin  would  indicate. 

constiiuiional  disiurhance  attending  carbuncle  is  often  severe.     In  old 

le  fiersons,  and  in  tbe  diabetic,  tlie  constitutional  depi-ession  is  extreme. 

lary  cases  there  will  be  moderate  fever  of  a  remittent  tyjie,  and  a 

nding  rapidity  of  pidse-rate.     Leueocytosis  is  present,  and  varies  ae- 

lo  the  size  and  severity  of  the  iufeclion.      In  the  iiged   and  dial>c*tic, 
mis  may  lie  wanting,  tbe  polynuelear  cells  will  sho^v  a  relative  increase, 

y  l»e  absent,  but  the  pulse  will  be  rapid  and  ff^eble  and  tbe  weakness 

;  anemia  is  often  pronounced.     Fatal  septicemia,  or  death  in  diabetic 


Fig,  14, — Carbuncle  of  the  Back.      (New  York  Hospital.) 


I 
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coma,  are  not  uncommon.  Carbuncle  of  the  lip  is  dangerous,  and  even  fatal 
in  certain  cases  from  purulent  piilebitis  of  the  veins  communicating  with  the 
interior  of  the  skull,  resulting  in  sinus  thrombosis  and  pyemia  or  in  meningitis. 
Carbuncle  of  the  lip  may  end  in  this  manner  even  in  young  and  robust  indi- 
viduals (see  Face). 

Phlegmonous  Inflammation. — By  phlegmonous  inflammation  we  un- 
derstand that  form  of  infection  with  pyogenic  microbes  which  is  attended 
rather  by  necrosis  and  sloughing  of  the  tissues  than  by  the  mere  production 
of  pus.  Purulent  softening  and  suppuration  of  the  living  tissues  at  their 
junction  with  the  dead  parts  is  a  later  development  of  the  process  in  many 
instances ;  in  others  the  purulent  and  necrotic  processes  advance  hand  in  hand 
Clinically  we  may  distinguish  two  forms  of  phlegmonous  inflammation — the 
circumscribed  and  the  diffuse  or  spreading  phlegmon.  The  microbes  concerned 
in  the  diffuse  form  are  often  Streptococcus  pyogenes.  There  may  be  a  forma- 
tion of  gas  in  the  tissues,  and  putrid  decomposition  of  the  sloughs  due  to  the 
growth  of  saprophytes. 

Circumscribed  Phlegmons, — These  are  caused  sometimes  by  the  Staphylo- 
coccus pyogenes  aureus.  The  origin  of  the  inflammation  is  often  in  a  trifling 
wound  or  abrasion  of  the  skin,  in  a  needle  puncture,  a  blister,  an  inflamed 
bursa,  an  ulcer  of  the  leg ;  sometimes  in  a  small  abscess,  such  as  abscess  of  the 
pulp  of  the  finger;  sometimes  in  severe  injuries,  such  as  compound  fractures 
of  the  extremities  and  crushing  injuries.  Sometimes  the  bacteria  are  taken 
up  by  the  lymph  vessels,  and  make  a  successful  lodgment  in  the  commimicating 
lymphatic  glands,  and  produce  phlegmonous  inflammation  in  their  vicinity 
(see  Lymphangitis).  The  tissues  involved  in  phlegmonous  inflammations  are 
the  skin,  the  sul>cutaneous  tissues,  the  tendon  sheaths,  the  fascia  and  the  fascial 
and  loose  connective  tissues  of  the  intermuscular  planes,  rarely  the  muscles  and 
periosteum  ;  sometimes  joints  are  invaded.  In  not  a  few  instances  of  the  severer 
forms  of  this  type  of  infwtion  septicemia  and  pyemia  are  fatal  complications. 
The  signs  and  symptoms  of  phlegmonous  inflammations  will  vary  according  to 
the  process  and  the  severity  of  the  infection. 

Constitutional   Symptoms. — The   constitutional   symptoms    are    ordinarily 
marked,  and  consist  often,  at  the  beginning,  of  chilly  sensations  or  a  distinct 
chill,  accompanied  by  a  rise  of  temperature  which  will  vary  according  to  the 
activity  and  extent  of  the  process.     The  temperature  may  rise  suddenly  to'; 
102°  or  104°,  or  in  severe  cases  to  106°  F.    The  pulse  will  increase  in  rapidity^ 
to  an  extent  commensurate  with  the  temperature,  or  in  the  most  rapidly  fatal  ^ 
cases  there  will  be  little  or  no  rise  of  temperature,  but  a  rapid,  compressible- 
pulse  almost  from  the  first.    At  first  the  pulse  will  be  full  and  bounding;  later, 
if  the  case  goes  l)adly,  more  and  more  rapid  and  feeble.     There  will  be  the 
ordinary  s>'mptoms  of  septic  intoxication:  headache,  loss  of  appetite,  a  coated 
tongue,  and  prostration.     The  pain  will  depend  to  some  extent  upon  the  swell- 
ing and  tension,  and  ujx)n  the  nerve  supply  of  the  part     For  example,  a 
phlegmonous  process  confined  beneath  the  dense  fascia  of  the  palm  is  far  more 
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gainful  than  a  similar  process  of  the  upper  arm  or  thigh.  The  local  signs  also 
sill  vary  to  some  extent,  depending  upon  whether  the  skin  is  early  involved 
»r  not 

A  Typical  Phlegmon  of  the  Palm, — A  typical  phlegmon  of  tlie  palm  may 
be  described  as  follows:  After  a  slight  infected  wound  or  abrasion  of  a  finger 
OT  a  blister  upon  the  palm  of  the  hand,  the  patient  suddenly  begins  to  feel  ill ; 
he  has  chilly  feelings  or  a  chill,  and  a  rise  of  temperature  to  102°  or  103°  F. ; 
a  throbbing  pain  is  felt  in  the  hand,  w^hich  is  severe  enough  to  prevent  sleep. 
The  hand  becomes  swollen,  but  redness  of  the  skin  is  absent  or  slight  The 
pahn  becomes  very  tender  in  the  neighborhood  of  the  original  focus  of  infec- 
tion; as  the  days  go  by,  the  whole  hand  becomes  swollen  and  edematous,  and 
the  swelling  extends  to  the  foreann.  The  skin  is  often  but  little  reddened ;  the 
Arobbing  pain  increases  in  severity,  and  the  patient  feels  seriously  ill.  The 
fever  is  of  the  remittent  type,  and  is  usually  higher  in  the  evening.  There  is 
complete  anorexia,  much  prostration,  and  sleeplessness.  Leucocytosis  will  al- 
▼ays  be  found,  of  moderate  or  considerable  degree.  The  large  polynuclear 
forms  will  be  relatively  increased  seventy  to  ninety-five  per  cent  The  original 
focus  discharges  a  little  pus  on  pressure,  and  the  whole  palm  becomes  exceed- 
ingly painful  and  tender. 

If  no  incisions  are  made  the  swelling  extends  upward  to  the  elbow-,  the 
whole  hand  becomes  greatly  swollen  and  edematous,  suggesting  the  bloated  ap- 
pearance of  the  abdomen  of  a  frog  (Frog  Felon).  If  at  the  end  of  a  week 
^  ten  days  incisions  are  made  into  such  a  hand,  pus  will  be  found  confined 
beneath  the  palmar  fascia,  usually  in  large  quantity,  and  the  connective  tissue 
of  the  palm  and  the  tendon  sheaths  of  the  flexor  tendons  w^ill  k*  found  necrotic 
and  infiltrated  with  pus.  If  the  forearm  is  squc^v.ed,  pus  will  be  se(»n  coming 
A)\rn  into  the  palm  from  beneath  the  annular  ligament  of  the  wrist,  and  an 
appn>priate  incision  will  reveal  a  more  or  less  extensive  necrotic  and  purulent 
mfiltration  of  the  deeper  connective  tissues  of  the  forearm,  of  the  intermus- 
cnlar  planes,  and  of  the  tendon  sheaths  of  the  flexor  muscles. 

If  incision  is  still  longer  delayed,  the  skin  will  be  perforated  here  and 
there  in  the  hand  and  in  the  forearm,  and  from  the  openings  pus  and  necrotic 
masses  of  connective  tissue  and  tendon  sheaths,  and  later  tendons,  will  be 
ertruded.  //  incisions  of  proper  character  are  made  early,  the  function  of 
Most  or  all  of  the  tendons  of  the  hand  will  be  preserved]  if  not,  the  tendon 
iheaths  will  be  successively  and  insidiously  invaded  until  the  whole  hand  and 
the  palmar  aspect  of  the  forearm  become  riddled  with  purulent  and  necrotic 
tects,  and  the  end  result  will  be  sometimes  septicemia  and  death,  sometimes 
I  crippled  hand,  and  sometimes  merely  a  contracted  and  useless  claw  upon 
rhich  the  subsequent  measures  of  massage,  passive  motion,  and  the  like  will 
e  of  small  benefit 

Diffuse  or  Spreading  Septic  Phlegmon  (Septic  Cellulitis), — A  more  severe 
fpe  of  the  disease — a  spreading  septic  phlegmon — may  be  illustrated  by  a  case 
•hich  came  under  my  observation: 
z 
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A  large,  vigorous  laboring  man  entered  the  hospital  with  the  following  lust^^p 
He  had  enjoyed  good  health  until  five  days  before  admission.     For  several  y^%-i 
he  had  a  small  bursa  over  the  olecranon  process  of  his  right  ulna ;  five  days  bei*^  ^ 
he  had  scratched  or  abraded  the  skin  over  this  bursa ;  the  same  night  he  haJ 
cliill  followed  by  fever  and  sweating  and  his  elbow  had  become  painful  and  a  litt' 
swollen.     His  general  condition  had  continued  to  grow  worse;  the  swelling  of  hi^ 
elbow  had  extended  up  and  down  his  ann;  and  on  the  fifth  day  he  was  brought 
to  the  hospital  in  the  ambulance  very  ill  indeed.    Upon  admission  his  temperatuie 
was  105°  F. ;  pulse  120;  his  face  was  flushed;  his  tongue  dry  and  coated;  he  comr 
plained  of  feeling  much  prostrated  and  had  a  great  deal  of  pain  in  his  right  arm. 
Upon  examining  his  arm  it  was  noted  that  the  limb  was  swollen  from  the  wrist  to    ^ 
the  shoulder  to  nearly  twice  its  normal  size.    The  skin  of  the  arm  and  forearm  wn 
bright  red  in  color  and  edematous  (cellulitis)  ;  the  redness  extended  from  the  wriil 
to  the  shoulder-joint.     Over  the  point  of  the  elbow  was  a  small  perforation  in 
the  skin  from  which  thin  pus  exuded  on  pressure.     Cultures  from  this  pus  gai» 
a  pure  culture  of  Streptococcus  pyogenes — leucocyte  count  35,000,  eighty-five  per 
cent  polynuclears. 

Under  ether,  an  incision  was  made  along  the  dorsum  of  the  limb  from  the  shoul- 
der to  the  wrist.  The  subcutaneous  tissues  of  the  dorsum  of  the  limb  were  found 
everywhere  necrotic  and  infiltrated  with  a  thin  purulent  fiuid,  and  were  dissected 
up  a  considerable  distance  on  either  side  of  the  incision.  The  limb  was  dressed 
in  a  suitable  manner  and  suspended  vertically  by  a  splint  and  pulley.  After  forty- 
eight  hours  his  fever,  which  had  -remained  high,  began  to  subside.  The  leuco- 
cytosis,  which  had  been  35,000  on  admission,  fell  to  12,000.  The  relative  percentage 
of  large  polynuclears  underwent  a  marked  diminution.  At  no  time  did  cultures 
from  the  blood  give  positive  evidence  of  live  bacteria  in  the  circulation.  After  t 
long  convalescence  he  recovered  with  a  useful  limb. 

Kixed  Infection,  with  Streptococci  and  Saprophytic  Bacteria  (Proteus). — Thd 

most  severe  tv]K»  of  ])hl(»ginonous  inflammation  combined  with  infection  witk 
saprophytic  bacteria  is  well  illustrated  by  the  following  case: 

A  young  man  was  accidentally  shot  in  the  forearm  by  the  discharge  of  a  shot- 
gun; the  charge  produced  a  ragged  hole  in  the  limb  just  below  the  elbow,  tearing 
the  skin,  muscles,  and  bones  in  a  destructive  manner.    He  was  brought  to  the  hos- 
pital three  days  later.     T'^pon  admission  he  was  delirious;  his  pulse  was  140;  his 
temperature  103. G°  F. ;  his  face  was  pale  and  his  body  was  bathed  in  a  clammy 
sweat.    Upon  examining  his  arm  the  wound  was  found  to  be  a  ragged  hole  through 
the  limb  about  two  inches  in  diameter;  the  surface  of  the  woimd  was  necrotic 
and  gave  out  a  putrid  odor.     The  entire  limb  as  far  as  the  clavicle  was  greatly 
swollen  and  of  brawny  hardness.     The  surface  of  the  upper  arm  was  of  a  deep, ; 
dark-red  color  and  covered  with  blebs  containing  a  blood-stained  serum ;  upon  \ 
palpation  the  subcutaneous  tissues  crepitated,  showing  the  presence  of  gas  beneath 
the  skin. 

Incision  into  the  limb  showed  a  necrotic  condition  of  the  subcutaneous  tissues, 
wliich  resembled  bacon  in  appearance.    Amj)utation  was  done  at  the  highest  possible  J 
point  at  once,  but  the  young  man  never  regained  consciousness  and  died  a  few  \ 
hours  later.    Cultures  showed  the  presence  of  Streptococcus  pyogenes  and  of  sapio- 
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'  jAjtic  bacteria.    No  leucocyte  count  was  made.     Death  was  dug  to  sudden  and 
jro/onnd  septicemia  and  sapremia.     (See  Diagnosis  of  those  diseases.) 


THE  DIAGNOSIS  OF  LOCALIZED  FOCI  OF  SUPPURATION  (ABSCESS) 

Circumscribed  purulent  foci  or  abscesses  may  occur  as  the  result  of  a  great 
Tariety  of  conditions,  traumatic  or  other,  complicated  by  infection  with  pyogenic 
organisms.  They  may  occur  in  the  most  varied  regions  of  the  body,  and  the 
diagnosis  of  many  varieties  will  be  spoken  of  under  the  head  of  Regional 
Snrgery.  Favorite  sites  for  abscess  are  the  skin  and  subcutaneous  tissues,  the 
lymphatic  glands,  the  loose  connective  tissue  of  the  neck,  of  the  ischiorectal 
fossa,  the  periosteum,  the  kidney  and  perirenal  tissues,  the  liver,  and  the 
pelvic  viscera  of  the  female.  Circumscribed  purulent  collections  also  occur 
in  many  other  situations — in  the  bones,  the  joints,  the  pleural  cavity,  the  peri- 
toneum, and  elsewhere — ^but  these  purulent  accumulations  generally  receive 
special  names,  as,  for  example,  circumscribed  osteomyelitis,  purulent  arthritis, 
empyema,  localized  purulent  peritonitis,  etc. 

PHYSICAL    SIGNS   AND    SYMPTOMS    OF    ACUTE    ABSCESS 

The  signs  and  symptoms  of  acute  abscess,  wherever  situated,  are  partly 
dup  to  the  abscess  itself  and  partly  due  to  its  proximity  to  other  organs.  The 
?i^s  and  symptoms  of  acute  purulent  inflammation  are  usually  j)re8ent — 
namely,  pain,  heat,  redness,  and  swelling,  and,  after  purulent  softening  has 
taken  place,  fluctuation,  if  the  abscess  be  so  situated  as  to  enable  this  sign  to 
be  appreciated.  Constitutional  disturbance  is  also  present,  and  is  discussed 
at  leuirth  under  the  head  of  Septic  Intoxication. 

Pain. — As  already  noted,  the  pain  of  abscess  varies  greatly  with  the  situa- 
ti(»n.  When  situated  in  loose  connective  tissues  pain  may  be  slight,  even 
though  the  abscess  be  extensive — for  example,  in  the  subcutaneous  connective 
tissue  of  the  thigh  or  ann.  On  the  other  hand,  the  pain  due  to  the  tension 
of  the  inflammatory  exudate,  when  situated  in  unyielding  tissues  or  in  the 
neighborhood  of  sensitive  nerve  trunks,  may  be  excruciating,  even  though  the 
focus  is  small — for  example,  purulent  collections  in  the  medulla  of  the  bones, 
in  the  wall  of  the  canal  of  the  external  ear,  beneath  the  dense  connective  tissue 
of  the  pulp  of  a  finger  or  toe,  or  in  the  tongue,  are  usually  exceedingly  painful. 

The  pain  of  abscess  goes  on  increasing  imtil  the  tension  of  the  pus  is  re- 
ieved  by  incision,  or  by  necrosis  and  perforation  of  the  surrounding  tissues 
nd  the  escape  of  the  pus.  Such  perforation  may  take  place  through  the  skin 
r  mucous  membrane,  through  the  bone  beneath  the  periosteum,  into  a  joint,  into 
le  interior  of  the  skull,  into  the  peritoneal  cavity,  etc.,  or  simply  into  an  area 
here  the  connective  tissue  is  less  dense.  The  mere  diminution  of  pain,  then, 
)€«  not  necessarily  mean  a  betterment  of  the  condition ;  it  may  be  an  indication 
lat  the  pu8  hfis  invaded  new  and  perhaps  far  more  important  structures,  and 
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that  Irx'ally  the  tension  is  thit^  relieved.     When  poultices  were  commonly  uaedj 


th^ 


»f 


ahscess,  the  heat  and  moisture  often  broke  downl 
nature's  liniihnji:  harriers,  jierniittetl  the  pus  to  burrow  into  the  surroimdii 
struetiires,  and  thus  eansed  temporary  diminution  of  pain. 

The  pain  of  aKseesi^  is  usually  of  a  thrul^hing,  buring  character,   and 
commonly,  though  not  always,  felt  at  the  site  uf  the  inflammatory  focus.     It 
often  worse  at  nifi;li(:,  and  is  f^euerallv  somewhat  relieved  by  the  maintenancel 
of  a  posture  diniiuishing  the  arterial  blood-pressure  and  favoring  venou??  retum^ 
by  gravity — for  example,  by  vertical  suspension  of  a  hand  and  arm,  the  seat 
of  abscess.     There  are,  however,  many  oxceptions  to  this  rvde;  where  abscess 
presses  ujion  the  nerves,  the  pain  may  be  felt  over  tlio  whole  or  a  part  of  the  , 
distrihutifin  of  the  nerve^  and  thus  bo  felt  in  situations  far  removed  from  thai 
focus  of  inflammation.     Thus,  pain  of  an  abscess  at  the  root  of  a  tooth  is  not! 
infrequently  felt  over  tlie  entire  distribution  of  the  fifth  ner%'e  of  tliat  sidc^f 
The  pain  of  abscess  in  or  near  the  hij>- joint  is  often  felt  in  the  knee.     The] 
pain  of  abscess  of  the  prostate  is  often  most  severe  in  the  glans  penis  and  in 
tlte  rectum,  and  the  pain  of  abscess  of  the  kidney  is  freipiently  severe  in  the 
urinary  bladder.     The  individual  instances  of  the  ty|)e  of  n^ferred  pain  will 
be  discussed   under  Regional  Surgery.      The  pain  of  abscess   ap|)cars  to  be 
almost  entirely  due  to  pressure  upon  the  nerves  *jf  the  inflamed  part,  especially 
to  the  intiltration  and  pressure  of  the  inflammatory  exudate  upon  the  smaller 
nerves.     If  this  tension  is  relieved  by  incision  or  rupture  of  the  abscess,  tlia 
pain  diminishes  rapidly,  and  often  entirely  disappears  at  once  or  in  a  fcv 
hours. 

Heat — In  addition  in  the  general  rise  of  body  temiuTature,  a  part  of  tl 
seat  of  absoesa  is  supidied  with  an  increased  amotmt  of  blood,  and  is  wanuei 
to  tlie  touch  tlian  the  surrounding  tissues.  When  an  abscess  is  sujierficial,  this 
increase  of  ti'mp^rafuro  is  rt^adily  approeiated  by  the  hand  laid  uiwin  the  par 
nr  if  less  marked  one  baud  may  be  laid  upon  the  corresponding  part  of  ll 
body  of  the  healthy  si(h%  and  thus  the  diff^-renn*  in  tcmjTM.^rature  nuiy  be  apprt*-^ 
ciated.  A  surface  thermometer  may  even  be  used  for  th<»  same  purp<ise-.  Thc^ 
increased  lot -a]  heat  can  only  \w.  appreciated  in  case  the  ahst'ess  is  near  the  snr^f 
face;  in  cast's  nf  abscess  of  deei>-soated  tissues  and  organs  it  will  not  Ix?  present:, 

Hedness. — Ketlness  of  the  skin  is  present  in  superficial  abscesses.      If  tli^u 
abs<'ess  is  jiumediately  beneath  the  skin,  the  color  will  Ikc  of  a  bright  and  vivid| 
red,  often  sharply  circumscribed  from  the  surrounding  skin  and  unmistakahlo. 
If  the  abscess  is  more  deeply  s^'ated,  the  redness  will  he  more  diffuse,   Ic^s^m 
vivid,  and  often  so  slight  as  scarcely  to  b(^  noticeable.     If  the  aliscess  has  nearl^fl 
perforated  the  skin,  tlie  redness  may  be  of  a  dark  or  purple  hue,  and  if  per- 
foration  is  almut  fo  (K'cur,  tlie  skin  will   Ik*   white,  yelh*w,   or  blue   over  tHa 
necrotic  area.     If  the  absci-ss  Ik*  very  deeply  seated,  no  cliange  at  all  in  the  coU^M 
of  tlie  skin  may  b*^  noted,  and  in  some  of  the  juost  violent  suppurative  at^d 
necrotic  lesions  of  the  subcutaneous  tissues  the  skin  niay  be  quite  white    ^^t 
normal  in  appearance. 
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The  heat  and  redness  of  acute  inflammation  and  abscess  are  an  expression 
of  the  reaction  of  the  tissues  to  the  noxious  influences  of  the  bacteria ;  hence, 
as  might  be  expected,  when  this  reaction  does  not  occur,  or  is  but  slightly 
marked,  these  signs  will  be  absent  or  less  prominent.  This  is  well  illustrated 
in  some  of  the  secondary  abscesses  occurring  in  the  subcutaneous  tissues,  in 
some  oases  of  pyemia,  in  many  cases  of  diabetes;  and,  indeed,  under  all  con- 
ditions, when  the  resistance  to  the  spread  of  the  pyogenic  process  is  very  feeble, 
one  notices  tliis  absence  of  reaction  on  the  part  of  the  tissues,  notably  in  the 
aeermdary  pus  infections  following  acute  diseases,  ty])hoid  fever,  and  in  some 
of  the  pyogenic  infections  occurring  in  locomotor  ataxia,  and  sometimes  in 
the  secondarv'  abscesses  complicating  erysipelas.  Such  purulent  collections  may 
only  be  discovered  by  accident,  a  very  little  tenderness  and  a  boggy  or  fluctu- 
ating swelling  being  the  sole  indications  of  the  presence  of  pus.  Upon  incising 
such  abscesses,  the  pus  will  be  found  existing  imder  very  little  tension,  the 
vails  of  the  abscess  will  be  necrotic,  and  little  or  no  evidence  of  an  eflFort  to 
limit  the  spread  of  the  inflammation  on  the  part  of  the  tissues  will  be  observed. 
Such  a  want  of  reaction  is,  in  general,  indicative  of  feeble  vitality,  and  is  of 
rather  unfavorable  prognostic  significance. 

Swelling. — The  swelling  produced  by  abscess  will  vary  according  to  the  size 
and  situation  of  the  purulent  focus,  according  to  the  severity  of  the  infection 
and  the  reaction  of  the  tissues,  as  well  as  with  the  character  of  the  tissues  sur- 
rounding the  accumulation.  Sharply  localized  processes,  such  as  furuncle  and 
carbuncle,  produce  under  ordinary  conditions  sharply  defined,  prominent  swell- 
ings. AWesses  within  dense,  unyielding  structures  may  produce  no  localized 
spelling  at  all,  or  only  a  swelling  indicating  a  general  interference  with  the 
circulation  of  a  limb.  Thus,  a  long  bone — the  seat  of  acute  purulent  osteo- 
myelitis— may  not  be  increased  in  size,  but  often  the  whole  limb  will  be 
swollen  and  the  superficial  veins  dilated  owing  to  the  general  interference 
with  the  venous  circulation.  Wherever  the  tissues  are  lax — as,  for  example, 
tke  prepuce,  the  scrotum,  the  eyelids,  and  in  certain  other  regions — the 
swelling  will  be  great — out  of  all  proportion  to  the  size  of  the  purulent 
collection. 

Abscesses  in  the  large  cavities  of  the  body  may  produce  no  visible  nor 
palpable  swelling  at  all,  or  the  swelling  of  the  overlying  soft  parts  may  give 
«onie  sign  of  the  trouble  within.     An  abscess  within  a  bone  or  bony  cavity,  if 
it  has  existed  for  some  time,  may  produce  absorption  of  bone  with  irritation 
of  the  overlying  periosteum  and  the  production  of  new  bone,  and  the  bono 
may  thus  ]ye  actually  increased  in  size,  and  give  rise  to  a  palpable  and  visible 
enlargement.     In  purulent  collections  in  the  mastoid  process  of  the  temporal 
bone  we  often  see  inflammatory  swelling  and  edema  of  the  overlying  soft  parts. 
In  purulent  inflammations  of  the  frontal  sinus  and  of  the  antrum  of  High- 
more,  actual  dilatation  of  the  walls  of  these  cavities  may  take  place  with  cor- 
responding swellings  of  the  surface.     In  the  long  bones,  when  ])urulent  collec- 
tions exist  for  some  time  without  perforating  the  cortical  layer,  similar  en- 
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largcments  are  sometimes  observer!,     Tliie  is  more  often  the  east*  in  tiibercularl 
and  fibrinous  inflammations  of  tbcse  bones.     (See  Spina  Ventosa,) 

Wljen  a  purulent  frieus  exists  in  one  of  the  HbdnnHun!  r*rL^ans,  swelling  may 
srnuetime.s  Im*  appreeiate*!  by  eareful  puliiation.     It  will  not  usually  l)e  jiossiblc* 
under  sueb  eireumstanees  to  dn  niore  tlian  make  <>ut   an  enhirp'mmt   of  the 
organ  in  question,  and  from  eom^nmitant  svTn|»t<»rns,  sueii  as  teuderut-ss^  ri^*! 
of  tem|»erature»  leuenrytosis,  septie  symptoms,  etc.,  to  j>rnn<nmee  the  firttliablc'' 
preseuet'  nf  pus.     It  soim times  ba[)penM  evt^u  hi^re  that  tlie  si^i^ns  are  siiiliciently 
nu^rked  to  n-ndi/r  ;i  eertain  dia^^u>sis  possibh',  untably  in  disc^ases  uf  tlie  uteriu4H 
adnoxa,  the  kiilney,  the  vermiform  appendix,  ete,     (See  the  Dianmosis  of  Dis- 
euses  *if  rbe  Abdomen.) 

Fluctuation. — Fhictnahnn  is  the  sensation  transmitted  to  tlie  fingers  when 
pressure  is  made  over  a  eavity  eontaininn:  fluid  inuhr-r  tension.  By  the  pressure 
of  the  tintrers  on  one  portion  of  sueb  a  cavity  the  tension  of  the  fluid  i.^  in-j 
creasedj  and  tliis  increase  of  tension  is  appreciated  by  tbe  finger  or  fingers  of 
the  other  band  plaeed  upon  some  other  portion  of  the  wall  of  the  cavity.  Thel 
fluid  being  incomj*ressible,  the  fingers  are  rais4.'d  or  lifted  on  the  one  side  when! 
the  wall  of  the  eavity  is  depressed  on  tlie  otlier,  ^Vhile  tbe  sensation  of  thai 
fluctuation  is  a  valuable  tliagnostie  Bign  in  cases  of  abscess,  it  must  be  remem-J 
bered  tliat  fluids  other  than  pus  give  tbe  same  sign,  and  that  in  ease  tbe  amount 
of  pus  is  small  and  deeply  seatt-d,  Huetuation  may  Iw  entirely  absent.  It  would 
be  a  grave  error  to  suppose  that  every  reddened  and  inflamed  area  in  which 
the  sign  of  fluetuation  can  Ix'  deteeted  is  necessarily  an  abscess,  or,  on  th^ 
other  hand,  tliat  tlie  absence  of  this  sign  indicates  that  no  pus  is  present  or- j 
that  an  incision  is  uncalled  for.  In  those  forms  of  infection  characterised  b^ 
a  rapid  spread  of  the  jirocess  with  progressive  necrosis  of  the  tissues,  fhietuatinr 
may  be  absent  from  first  to  last,  and  fluetuation  may  be  present  where  no  pus 
exists  and  where  an  incision  may  lead  to  disastrous  results,  Tt  has  happene 
many  times  that  surgeons  have  incised  what  appeared  to  be  an  inflammatory 
tumor  characterized  by  all  tbe  signs  of  acute  inflammation,  only  to  find  thai 
they  have  o|>ened  into  an  aneurism. 

Manifestly,  in  many  i-egions  of  tlie  lx)dy  the  sign  of  fluctuation  is  obtain.- 
able  with  fliffieulty,  if  at  all.  This  is,  of  course,  true  of  purulent  colltMj'tiitii.i 
inclosed  in  brmy  cavities,  of  abscesses  deeply  placed  beneath  dense  iind  unyiek 
ing  structures,  even  though  these  be  quite  superficial,  as,  for  example,  in  tl 
palm  of  the  hand  and  in  the  subuuixillary  triangle  of  the  neck;  and  in  maa^ 
other  situations  ilie  mere  thickness  of  the  tissues  intervening  between  the  e^c?-^ 
amining  hand  and  the  purulent  focus,  together  with  tlie  increased  resistanc?^ 
due  to  inflanmiatory  infiltration,  w^ill  render  the  appreciation  of  the  aense  c*f 
fluctuation  difticult,  uncertain,  and  even  impossible.  If  other  signs  and  s>"nmp- 
toms  indicating  tbe  presence  of  pus  arc  present,  it  is  unwise  and  irratiori^al 
under  many  conditions  to  wait  for  this  sign.  In  the  examination  of  inflanL^Hl 
joints  for  tbe  detcWion  of  fluid,  tbe  sign  nf  fluctuation  is  sometimes  of  grc?^^ 
value.     It  is  sometimes  possible  by   making  pressure  with   the  fingers  o^ 
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flereral  portions  of  the  joint  at  the  same  time  to  elicit  this  sign  with  certainty. 
A  more  detailed  description  of  the  method  will  be  given  under  Regional  Siir- 
geiT  and  under  Diseases  of  Joints. 

Tenderness. — A  very  valuable  sign  of  the  probable  presence  of  pus  in  an 
acutely  inflamed  area  is  the  detection  of  a  fixed  point  of  extreme  tenderness. 
Id  many  situations,  when  taken  together  with  other  signs  of  ])urulent  infection, 
such  a  point  of  tenderness  is  of  the  utmost  diagnostic  value,  not  only  indicating 
tie  prf»l)able  presence  of  pus,  but  also  furnishing  the  surgeon  with  a  reliable 
guide  to  the  position  of  his  incision.  This  holds  true  not  only  of  the  more 
superficial  abscesses,  but  also  of  those  more  deeply  situated.  It  points  to  the 
place  for  incision  as  well  in  abscesses  in  the  pulp  of  the  finger  as  in  cases  of 
osteomyelitis  of  the  long  bones  and  inflammations  of  the  interior  of  the  abdo- 
men— as,  for  example,  in  abscesses  in  the  neighborhood  of  the  vermiform 
appendix.  Of  all  the  signs  of  the  presence  of  pus,  this  is  perhaps  the  most 
valuable.  Other  local  signs  of  suppuration  wall  be  mentioned  in  their  appro- 
priate places. 

Special  Symptoms  of  Acute  Abscess. — Other  specfal  symptoms  may  be  pro- 
dnced  by  the  pressure  of  inflammatory  exudates  including  abscess — for  exam- 
ple, interference  with  the  function  of  nerve  trunks  by  pressure,  causing  partial 
or  complete  paralysis  of  the  region  supplied  by  the  nerve,  either  sensory  or 
motor;  interference  with  the  caliber  of  hollow  viscera,  such  as  the  trachea, 
causing  dyspnea,  or  tlie  intestine,  causing  complete  or  partial  occlusion  of  its 
lumen.  The  pressure  of  a  purulent  collecticm  within  the  cranium  may  cause 
the  most  varied  symptoms  due  to  the  inhibition  of  the  function  of  any  portion 
of  the  cerebrum  or  any  of  the  cranial  nerves.  Under  such  circumstances  it  is 
obvious  that  a  focus,  even  of  small  size,  may  give  rise  to  serious  or  even  fatal 
symptoms. 

Pressure  upon  blood-vessels — ^notably  veins — ^may  give  rise  to  disturbance 
of  the  function  of  the  limb,  to  great  swelling  and  edema,  and  dangerous  dis- 
turbances of  nutrition.  Abscess  in  the  neighborhood  of  the  urethra  and  in  the 
prostate  may  often  cause  retention  of  urine.  Purulent  collections  in  joints 
nsiially  cause  total  or  partial  loss  of  function  in  the  joint  involved.  The  dis- 
tention of  the  joint  causes  severe  pain,  and  the  individual  involuntarily  places 
the  joint  in  such  a  position  as  to  relieve  such  tension  as  far  as  may  be ;  the 
miisoles  of  the  limb  are  spasmodically  contracted  when  passive  efforts  are  made 
to  move  the  joint  surfaces  one  upon  the  other,  and  the  limb  is  thus  held  rigidly 
fixf-d.  Crowding  the  surfaces  of  an  inflamed  joint  together  also  gives  rise  to 
extreme  pain. 

The  TTse  of  the  Aspirating  Needle. — An  ordinary  hypodermic  syringe,  or  one 
^f  larger  size,  armed  with  a  hollow  needle  of  viiriablo  length,  according  to  the 
thickness  of  tlie  tissues  to  be  penetrated,  is  much  used  for  diagnostic  purposes 
to  determine  the  presence  or  absence  of  pus,  or  the  character  of  a  fluid  con- 
tamed  in  an  inflame<l  area,  in  a  joint,  in  a  tumor,  in  the  pleural  cavity,  or  in 
<^aiii  of  the  solid  organs  of  the  abdomen.     The  method  of  its  use  is  simple. 
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The  syringe  and  needle,  projjerly  sterilised — ^best  by  boiling — is  tlirust  int 
the  suspwted  tissues,  cavity,  tumor,  or  organ,  as  the  case  may  be,  the  surfac 
r>f  the  skin  having  In^en  carefully  Rcnibbed  and  disinfected  beforehand,  and  the 
entire  procedure  buiiig  made  with  the  same  precautions  which  would  properly 
acconipany  a  snrgica!  operation.  The  piston  of  the  syringe  is  slowly  dra\iii| 
out  of  the  barrel,  tliu^  asjjirating  any  fluid  thin  enough  to  pass  through  the 
ncedk'  into  the  Imri-el  of  the  syringe,  so  that  its  elinraeter  may  be  observed 
and  studiud. 

The  method  is  used  to  a  great  extent  to  determine  the  character  of  exudate 
in  the  pleural  eavify,  occasionally  the  quality  of  thu  fluid  contained  in  an 
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inflamed  joints  and  sometimes  in  cases  of  suspected  abscess  of  the  liver.     It  u 
sometimes  used  to  detect  the  presence  of  pus  in  ordinary  superficial  abscesses. 
It  may  lie  a  valuable  guide  to  tlie  situation  of  a  purulent  collection  when  th^ 
amount  of  swelling  or  edema  is  great  and  the  exact  situation  of  the  puruleixt 
focus  IS  doubtful     In  cnMiiiin  d«:*ep-seated  ahseessea  of  the  neck,  aceonipanio^ 
by  much  swelling  nud  brawny  edemn,  the  use  of  tlie  aspirating  needle  is    ^:i^ 
times  not  only  justiliable,  l>iit  (lusinililt*.     Tn  some  of  these  cases  the  piirule^-»:^i 
exudate  is  small  anrl  the  inflammatory  iufiUration  is 


very  extensive^  and 
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single  drop  of  pus  aspirated  through  a  needle  may  afford  a  valuable  indication 

of  the  depth  and  situation  of  the  abscess.  The  fallacies  connected  with  the  use  of 

the  aspirating  needle  are :  the  purulent  focus  may  be  missed  entirely ;  the  pus 

may  be  too  thick  to  enter  the  needle ;  a  blood-vessel  may  be  pimctured,  and  blood 

instead  of  pus  may  be  obtained,  although  pus  may  exist  at  another  level. 

The  dangers  in  the  use  of  the  aspirating  needle  are :  the  infectious  material 
may  be  carried  into  new  and  more  dangerous  regions ;  important  vessels  or 
nenes  may  be  wounded;  if  an  abscess  cavity  is  entered  and  the  needle  with- 
drawn, leakage  of  the  pus  may  occur  into  a  large  body  cavity,  sometimes  with 
dangerous  or  fatal  results  unless  the  aspiration  is  followed  at  once  by  incision. 
Under  no  circumstances  should  an  aspirating  needle  be  thrust  into  the  peri- 
toneal cavity  unless  absolute  certainty  exists  that  the  organ  to  be  explored  is 
adierent  to  the  parietal  peritoneum  over  a  considerable  area.     During  opera- 
tions upon  the  abdomen,  on  the  other  hand,  the  aspirating  needle  is  of  great 
use  under  a  variety  of  conditions,  which  will  be  spoken  of  under  Regional 
Surgery.     It  is  also  valuable  in  determining  the  character  of  fluid  accumu- 
lations, other  than  pus,  in  many  conditions. 


DISEASES   OF   WOUNDS 

Aseptic    Wound    Fever,    Sapremia,    Septic    Intoxication,    Septicemia, 
Pyemia,  and   their   Combinations 

This  most  important  group  of  constitutional  disturbances  following  wounds 
may  be  conveniently  considered  together. 

Awptie  Wound  Fever. — ^As  its  name  implies,  aseptic  wound  fever  is  used 
to  designate  certain  constitutional  disturbances  sometimes  observed  after  in- 
tH^toMy  whether  open  wounds  or  subcutaneous  traumatisms,  unaccompanied  by 
Wterial  infection.     Other  names  which  have  been  given  to  it  are  Ferment 
Fever  (von  Bergmann),  Resorption  Fever,  After  Fever  (Billroth).    The  symp- 
toms are  observed  most  often  where  a  considerable  quantity  of  effused  blood 
exists  in  the  depths  of  a  wound,  or  where,  in  the  case  of  a  subcutaneous  injury, 
much  blood  is  extravasated  into  the  tissues.     It  was  formerly  believed  that  the 
symptoms  were  caused  by  the  absorption  of  the  fibrin  ferment  formed  in  the 
extravasated  blood.     At  present  it  is  believed  to  be  caused  by  the  absorption 
of  nucleins  and  albumoses,  substances  occurring  in  such  blood,  and  identical 
symptoms  have  been  produced  by  the  introduction  of  these  substances  into  the 
circulation  of  animals.     The  condition  may  be  almost  absent  after  severe  oper- 
ations, or  may  follow  comparatively  trifling  operative  procedures.     Imperfect 
li^mostasis,  bruising  and  strangulating  of  tissues  favor  its  occurrence. 

Symptoms  of  Aseptic  Wound  Fkvkr. — The  symptoms  are  as  follows: 
Within  twenty-four  hours,  usually,  after  the  injury  or  the  operation  the  tem- 
perature of  the  patient  rises  to  100°  or  101°  or  102°  F.,  seldom  hi^rher.  The 
P"lse  also  becomes  correspondingly  rapid ;  the  patient's  face  is  often  flushed ; 


1 
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there  is  sometimes  slight  headache.  Usually  the  subjective  symptoms 
slight  that  the  patient  feels  quite  well  and  comfortable ;  the  temperature 
falls  to  normal  within  forty-eight  hours,  unless  some  other  cause  for  t 
tinuance  of  the  fever  is  present  or  is  developed.  The  signs  and  symp 
wound  infection  are  absent.  Some  slight  disturbance  of  this  kind  is  t 
rather  than  the  exception  after  surgical  ojx^rations  of  any  considerab 
nitude,  and  does  not  give  rise  to  anxiety  on  the  part  of  tlie  surgeon. 

In  some  cases  tlie  symptoms  will  \ye  more  marked.     The  patient  w 
plain  of  pain  and  of  a  feeling  of  tension  in  the  woimd.     An  examine 
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Fio.  18. — ^Temperature  Chart  op  a  Case  op  Aseptic  Wound  Fever. 


the  wound  upon  the  following  day  will  show  the  suture  line  not  reddei 
the  surrounding  area  may  appear  unduly  prominent,  and  a  sense  of  fln« 
may  be  transmitted  to  the  examining  fingers.  The  wound  will  be  fo\ 
tended  with  bloody  serum,  or  w-ith  fluid  blood  or  partly  clotted  blood, 
ation  of  the  foreign  material  will  be  followed  by  a  subsidence  of  the  fe^ 
if  the  wound  remains  clean  the  temperature  will  not  rise  again.  Tli 
nition  of  such  a  state  of  affairs  is  hii>lily  important,  because  while  o 
wounds  heal  under  proper  conditions  witliout  giving  evidences  of  the  ] 
of  bacteria,  yet  our  technic  is  not  so  perfect  as  to  exclude  all  gern 
wounds ;  and  while  a  clean,  dry  wound  in  which  a  few  bacteria  of  supj 
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are  present  will  often  heal  per  primam,  the  presence  of  a  considerable  quantity 
of  blood  in  the  wound  will  greatly  favor  the  multiplication  of  such  bacteria 
as  may  be  present,  and  wound  infection  may  follow  unless  the  blood  be  removed 
at  an  early  date. 

The  accompanying  temperature  chart  represents  the  course  of  aseptic  wound 
fever  as  ordinarily  observed.  The  chart  is  that  of  a  case  in  which  an  operation 
for  the  radical  cure  of  inguinal  hernia  was  done  upon  a  healthy  male  adult. 
Primary  union  occurred  in  the  wound. 

Sapremia — ^Putrid  Intoxication. — Sapremia  is  the  name  used  to  designate 
the  condition  produced  by  the  absorption  into  the  system  of  the  excretory  prod- 
ucts of  the  saprophytic  bacteria — the  bacteria  whose  growth  takes  place  in  dead 
organic  matter,  the  bacteria  of  putrefaction.  It  is  probable  that  a  pure  sapre- 
mia—that  is  to  say,  a  condition  of  poisoning  due  to  the  saprophytes  alone 
without  tlie  additional  toxemia  of  one  or  more  of  the  pus-producing  organisms 
—is  a  comparatively  rare  occurrence.  The  disease  is  an  acute  poisoning  due 
to  the  presence  in  the  body  of  putrefactive  material.  Such  material  may  be 
a  putrid  blood  clot  in  the  depths  of  a  contused  wound,  a  mass  of  decomposed 
placenta  in  the  parturient  uterus,  a  gangrenous  limb,  or  a  strangulated  coil  of 
gilt  in  a  hernial  sac,  or  some  other  mass  of  dead  tissue  in  which  the  bacteria 
of  putrefaction  are  multiplying. 

Symptoms  of  Sapremia. — In  most  cases  the  history  and  local  findings 
are  sufficient  to  point  clearly  to  the  source  of  the  poison.  The  s^inptoms  of 
the  disease  are  those  of  a  fairly  sudden  intoxication.  In  some  cases  a  rapid 
ri?e  of  temperature  will  be  the  first  symptom.  In  others  the  fever  will  be 
preceded  by  loss  of  appetite,  headache,  and  prostration;  the  temperature  may 
rise  in  a  few  hours  to  104°  or  even  106°  F. ;  the  pulse  will  be  accelerated  to  a 
corresponding  extent.  Sometimes  the  rise  of  temperature  is  accompanied  by 
a  chill.  In  the  most  severe  cases,  such  as  may  follow  putrefactive  changes  sud- 
denly taking  place  in  a  crushed  or  strangulated  extremity,  the  absorption  of 
the  products  of  putrefaction  may  be  so  rapid  that  death  occurs  in  a  day  or  two. 
After  the  initial  chill  and  rise  of  temperature  the  entire  organism  may  be 
overwhelmed  by  the  poison.  The  patient  will  become  delirious  in  a  few  hours; 
the  delirium  may  pass  rapidly  into  stupor  or  coma.  The  circulation  will  be 
profoundly  affected  from  the  outset;  the  heart  will  beat  rapidly,  and  speedily 
become  more  and  more  feeble ;  the  surface  of  the  body  will  be  cold,  bathed  in 
a  clammy  sweat,  and  pale  or  cyanotic.  The  expression  of  the  face  will  be  dull 
and  apathetic. 

The  onset  of  the  symptoms  may  be  so  sudden  and  severe  as  to  resemble  the 
condition  of  shock.  Death  may  take  place  from  failure  of  the  heart,  sometimes 
,  vith  a  very  high  temperature  and  sometimes  with  a  temperature  which  is  sub- 
;  normal.  Such  a  violent  course  is,  however,  uncommon.  Usually  following 
the  chill  and  fever  there  will  be  marked  prostration,  headache,  vomiting, 
diraimition  in  the  excretion  of  the  urine,  sometimes  diarrhea.  The  headache 
win  be  followed  by  delirium,  restlessness,  later  by  coma,  a  rapid  and  failing 
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pulse,  and  death.  In  other  cases,  if  the  amount  of  putrid  material  be  ^^^^ 
the  process  may  be  self-limiting.  The  bacteria  may  use  up  the  pabulum  J^^^^^j 
sary  for  their  further  propagation;  the  poisons  will  cease  to  be  manufactu/"^^ 
and  absorbed,  and  the  individual  recover. 

Diagnosis  of  Sapbemia. — It  is,  however,  by  the  results  of  surgical  int^^ 
ference  that  the  diagnosis  may  Ix*  most  clearly  established  and  the  presence  O^ 
the  pus-i)roducing  bacteria  as  active  elements  in  the  condition  may  l)e  eliw- 
inate<l.  If  the  case  be  one  of  pure  sapremia,  the  operative  removal  of  the 
dead  material  will  usually  Ix?  followed  by  an  immediate  subsidence  of  all 
the  symptoms.  The  general  condition  of  the  patient  rapidly  improves;  the 
fever  subsides,  and  does  not  return.  The  diagnosis  of  sapremia  is  to  be  made 
then  in  the  presence  of  a  focus  of  dead  material  within  the  body.  The  sign*  1- 
of  putrefaction — a  putrid,  foul,  or  disagreeable  odor — ^^vill  be  present  if  the 
focus  communicates  with  the  exterior  of  the  body.  A  wound  will  usually  be 
tender  and  painful,  and  will  give  forth  a  thin  and  watery,  or  blood-stained, 
evil-smelling  discharge.  The  constitutional  symptoms  will  vary  in  severity, 
as  descril)od,  according  to  the  amount  of  putrid  material,  the  activity  of  the 
bacteria,  and  the  size  and  character  of  the  absorbing  surface.  Should  the 
symptoms  continue  after  the  dead  material  is  removed,  we  may  assume  that 
the  pus-producing  organisms  are  also  concerned  in  the  process. 

The  following  history  and  temperature  chart  represent  very  well  a  typical 
case  of  sapremia : 

A.  J.,  aged  twenty-seven,  had  been  pregnant  for  two  months  when  she  began 
to  bleed  from  tlie  uterup.  Tlie  bleeding  continued  for  several  days,  without  other 
sjinptoms,  wlien  she  was  examined  and  treated  by  a  physician.  Two  days  later 
she  was  seized  with  a  violent  chill,  followed  by  fever  and  profuse  sweating,  vomit- 
ing, and  prostration.  A  second  chill  occurred  in  twelve  hours,  and  bleeding  recom- 
menced. On  the  following  day  slie  was  brought  to  the  hospital  by  the  ambulance. 
At  this  time  her  temperature  was  104°  F. ;  her  pulse  108;  she  complained  of  head- 
ache ;  her  face  was  flushed.  There  was  a  discharge  of  blood  from  the  uterus  of 
moderate  quantity  which  gave  out  a  faint  odor  of  decomposition.  The  uterus  was 
moderately  enlarged,  soft,  and  tender.  The  contents  of  the  utenis  were  inune- 
diately  evacuated.  Tlie  contents  consisted  of  decidual  and  fetal  tissues  in  a  state 
of  decomposition.  Four  hours  afterwards  the  patient's  temperature  had  fallen  to 
98°  F.,  and  did  not  rise  again  above  09°  F.  The  pulse  also  had  fallen  in  sixteen 
hours  to  72,  where  it  remained.    The  patient  had  no  further  pathological  symptoms. 

Typical  Characters  of  Septic  Diseases. — By  sceptic  intoxication  we  understand 

the  symptoms  produced  by  the  absorption  from  a  focus  of  suppuration  of  the 
toxic  products  elaborated  in  the  tissues  by  the  pus-producing  organisms.  We 
use  this  term  mainly  for  th(»  purpose  of  excluding  those  cases  in  which  the 
bacteria  have  entered  the  circulating  blood  in  large  numbers,  or  have  caused 
new  f(K»i  of  inflammation  in  distant  parts.  By  scpticrmia  we  understand  that 
form  of  infection  in  which  living  pus  microbes  exist  and  multiply  in  the  blood. 
By  pyemia  we  mean  that  form  of  blood- jM)isoning  in  which  the  pus  microbes. 
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having  entered  the  blood  current  from  a  local  focus  of  suppuration,  either 

directly  or  through  the  medium  of  the  lymphatic  channels,  are  carried  to  and 

lodge  in  distant  organs,  there  to  form  new  foci  of  suppuration.     Clinically  it  is 

not  always  possible  to  separate  septicemia  and  pyemia.     In  certain  cases  the 

two  coexist,  and  we  speak  then  of  septico-pyemia. 

Blood  Cultures  in  Septic  Diseases. — In  septic  diseases  of  a  severe  grade  caused 
by  the  pus-producing  bacteria — i.  e.,  in  true  septicemia,  from  whatever  local 
lesion,  and  pyemia — it  is  possible  to  demonstrate  the  presence  of  one  or  other 
of  the  forms  of  pyogenic  cocci  in  the  blood  in  a  considerable  proportion  of 
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Fig.  19. — ^Temperature  Chart  of  a  Case  of  Sapremia. 

cases.  It  was  formerly  believed  that  in  septicemia  blood  cultures  were  very 
rarely  successful,  except  during  the  last  days  of  the  disease,  and  that  the  most 
favorable  time  for  making  the  examination  was  during  or  shortly  after  the 
occurrence  of  a  chill.  At  the  present  time,  when  it  is  customary  to  use  large 
quantities  of  blood  for  the  preparation  of  cultures,  it  has  been  found  that  such 
cultures  are  successful  in  a  large  proportion,  certainly  more  than  one  half, 
of  pronounced  cases  of  septicemia  at  some  time  during  the  disease,  and  in 
many  instances  such  cultures  give  positive  results  at  every  trial.  The  test 
is  a  valuable  one,  since  by  identifying  the  bacteria  found  in  the  circulating 
blood  we  are  able  to  form  a  fairly  good  idea  of  the  prognosis.    It  is,  for  exam- 
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pie,  ^vell  knowB  that  tlie  prt^sence  of  streptococci  in  pure  ciilturea  in  tlie  ' 
is  of  more  unfavorable  signiiieanee  tlian  is  tlie  case  with  most  other  1 
of  pyogenic  germs.  In  a  Bimiber  of  instances  under  my  care  in  the  New 
Hospital  the  Stapliylococcus  pjot^jenea  aureus  has  been  demonstrated  ii 
blood  on  several  occasions^  and  yet  the  patient  has  recovered.  Such  ha 
been  the  ease  when  streptococci  were  demonstrated.  It  is  rarely,  if  ever,  ] 
ble  to  discover  bacteria  in  the  circulating  blood  by  cover-glass  smears. 

Method  of  PRt^cEoiTRE  in  Making  Blood  Cultures. — The  utmost 
must  be  taken  to  disinfect  the  patient's  skin  at  the  plaee  where  the  blood 
be  withdrawn^  and  scrupulous  attention  should  be  paid  to  the  details  of  as 
technic  in  performing  the  operation.  A  vein  at  the  bend  of  the  elbow  is 
narily  used  as  a  source  of  the  blood.  The  vein  should  be  exposed  throi 
small  incision  in  the  skin,  and  the  blood  to  a  quantity  of  at  least  ^0  c.a 
be  dra^Ti  into  the  barrel  of  a  large  aspirating  syringe,  which  must  be  cert 
sterile,  through  an  aspirating  needle  thrust  into  the  caliber  of  the  vein 

apparatus  known  a^  Tliatcher^s  ^ 
qui  to/'  or  E  wing's  pipette,  may  be 
The  needle  or  tlie  mosquito  is  t 
into  the  vein  and  the  blood  flows 
the  flask  ;  1  e.e.  of  this  Idood  is  I 
to  100  c.c.  of  brorh  or  otiier  fluid  ct 
medium  in  a  suitiddp  flask.  Thn^^ 
flasks  are  usually  jiro pared  and  ] 
in  the  ineubator.  Shmild  a  g] 
oc*ciir  in  the  medium,  the  bacteria  i 
be  ideiitifled  in  the  pathological  li! 
torv  l)y  the  ordiuary  nietIio<ls. 

Septic  Intoxication.- — The  eoii( 
of  septic  intoxication  is,  of  course*, 
ent  to  a  greater  or  h^ss  extent  ^ 
ever  an  acute  infection  by  pus-prod 
germs  exists  anywhere  in  the  body.  Septic  intoxication  may  tlierefore 
of  every  grade  of  severity  from  the  scarcely  perceptible  fever  and  malaise  i 
may  accompany  a  small  and  slightly  infected  su|M?rficial  wound,  or  the  pre 
of  an  insigniiicant  furuncle,  or  a  subcutaneous  abscess  in  loose  tissues,  t 
fulminating  cases  of  peritoneal  sepsis  follo%ving  the  sudden  invasion  o 
peritoneal  cavity  by  an  overwhelming  dose  of  bacterial  toxins,  such  as 
destroy  life  in  a  few  hours.  The  violence  of  the  symptoms  will  be  mo< 
by  a  great  variety  of  factors  which  we  have  considered  elsewhere.  In  gei 
the  intensity  of  the  constitutional  reaction  is  modi  tied  by  the  size  of  the 
of  bacterial  toxins  and  by  the  virulence  of  the  baetoria,  as  well  as  by  a  ni 
of  local  conditions — as,  for  example,  the  existence  of  tension  in  the  infla 
tory  focus,  A  small  abscess  the  walls  of  which  are  in  nnyielding  tissu 
that  the  contained  pus  is  in  a  condition  of  tension^  may  cause  constit 
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of  a  degree  of  severity 


of  all  proportion  to  the  size  of  the  inflam- 
lorbing  power  of  certain  tissues  and  of  the  walls  of  cer- 
tain body  cavities  apparently  has  inueh  to  do  with  the  nipidity  of  the  ahsorp- 
tiun  of  toxic  pnrtJncts;  for  exaniplej  the  aerous  meoibranes  of  the  cranium  and 
of  the  peritoneum,  as  well  as  the  synovial  membranes  of  joints,  are  known  to 
he  of  a  character  favoring  the  rapid  absorption  of  toxins. 

Constitutional  Symptoms  of  Septic  Intoxicatiox.— These  congist  of 
tk  symptom  complex  knowTi  as  fever,  and  others.  The  fever  is  usually  eontinu- 
onfl,  with  remissions;  lower  in  the  morning  and  higher  in  the  evening.  It  may 
V  mtcnnittent,  with  more  or  less  sudden  exacerbations.  If  the  disease  is  to  he 
UUil  tbi»  fever  frt-Hpiently  ^liows  an  upward  tendency,  and  may  rise  to  a  high 
depee  just  before  deatli.  The  evacuation  or  removal  of  the  inflammatory  focus 
kin  pure  septic  intoxication^  fcdlowed  by  a  rajiid  fall  of  the  fever.  In  some 
instaDCfS,  after  an  abscess  is  opened  and  drained — notably  if  mueli  tension  has 
\iten  present — tlie  temperature  will  fall  almost  or  quite  to  normal  at  once,  and 
Ti'Hiain  there.  If  the  incision  of  an  inflammatory  focus  has  involved  the 
opening  up  of  many  l^^nph  spaces,  a  temporary  increase  in  the  fever  may 
(HX!ur,  to  be  spieedily  followed  by  a  fall  of  leniperature  to  or  near  the  normaL 
The  pulse  is  increased  in  rapidity.  If  the  degree  of  intoxication  is  moderate^ 
the  pulse  will  lie  fulL  In  more  severe  cases  the  pulse  will  he  not  only  rapid, 
but  feeble.  In  fatal  cases  the  pulse  will  gi^ow  more  rai>id  and  more  feeble  and 
«irapressible  until  death.  In  general,  the  height  of  the  temperature  and  the 
rapidity  and  character  of  the  pulse  vary  together.  A  higli  tempiU'ature  will 
he  acconipanied  hy  a  correspond inglv  rajud  pulse;  this  rehxtifiu  is,  liowever, 
not  constant.  In  many  sudden  and  severe  cases,  w^here  a  large  dose  of  septic 
lunterial  enters  the  circulation,  the  pidse  may  1h^  rapid  and  feeble,  while  the 
temfjernture  is  but  little  elevated.  Such  a  want  of  corres|*(judence  l»etwefn  the 
t^mjierature  and  the  pulse  ftometiuies  indicates  an  overwheluiing  dose  of  poison^ 

may  be  of  the  gravest  aignificanee ;  it  is  noted  especdally  in  perforation 
peritonitis. 

Accompanying  the  rise  of  temperature  and  increased  rapidity  of  the  pnlae 
there  are  otier  and  varied  symptoms  and  signs,  presenth^  to  be  described.  It 
is  to  be  borne  in  mind  that  clinically  we  are  not  always  able  to  separate  cases 
of  septic  intoxication  froui  those  of  septicemia.  If,  after  the  relief  of  the 
tension  and  the  evacuation  of  an  inflammatory  focus  by  suitable  means,  tlie 
fpver  and  other  symptoms  s]>eedily  subside  and  recovery  takes  place,  septicemia 
did  not  exist.  In  many  instances  we  are  unable  at  once  to  fulfill  perfectly  the 
bdieations  of  drainage  and  the  relief  of  tension.  The  symptoms  persist,  and 
we  cannot  at  once  exclude  septicemia. 

Sbitic  Intoxication  as  the  Result  of  Errors  in  Aseptic  TEcnNrc. — 
As  the  result  of  errors  in  aseptic  technic,  eases  of  moderate  septic  intoxica- 
rifjn  are  occasionally  seen  in  surgical  work*  Following  an  operative  wound 
iipim  dc^an  tissues,  a  patient  complains  after  forty -eight  hours  of  a  sense  of 
dlseomforl  in  the  wound,  a  sense  of  fullness  or  tension  or  sligtit  pain.     The 
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evening  tcmi>eratiire  upon  tlie  ftcn-ond  day  is  UMV-  F. ;  thi'  piilse^  SO.     lijHin  UmJ 
third  day  the  temiMTntiire  in  i!k'  eveniug  in  1*»1  '  F* ;  piil^m',  95.     The  patieuti 
has  no  de.sire  for  fttmh   lie  rlriuks  nmeli  water ;  liis  txjii^iio  is  eoated.      He  iij 
somewluit  rostlcsa  nl  night     Ilia  fnec  is  a  ihilv  thisliedj  liis  eye«  bright.     Tlid] 
sense  nf  fullness  iii  the  wound  continues,  but  there  ib  no  severe  pain.     Perhajjf 
his  ?nalaisc  and  fever  are  attributed  to  aufcjintcixieation  caused  Ijy  iiiipt*rfi<t 
action  of  the  boweb,  and  appropriate  means  are  used  to  cause  the  biiwels  to 
move  freely.     The  tenjj>t*ratHre  and  piil^e  remain  elevattnl,  however^  and  the 
patient  after  a  day  or  two  more  complain."?  a  good  deal  of  pain  in  the  wound^ 
and  bf'gins  to  feel  really  ill.     He  has  heaflEM'be,     The  urine  is  scanty  and  high*' 
colored.     lie  has  a  jKii3iti%'e  distaste  for  food^  but  complains  a  g<x»d  deal  of 
thirst. 

Upon  examination  tlxe  wonnd  edges  may  be  found  reddene*],  swollen,  andj 
tender.     The  swelling  has  caused  undue  tension  of  the  skin  sntuivs^  and  thi 
swollen  skin  is  puckere<l  at  the  sutured  points.    Removal  of  one  or  more  sntu 
and  separation  c*f  the  wound  edges  jMTmit  the  escajx^  of  a  moderate  quantity  u] 
yellow  or  blood-stainetl  pus  from  the  sulicutaneous  wound  cavity.     The  exjkosed 
tisanes  do  not  ap|x^ar  necrotic,  nor  much  infiltrated.     Here  and  there  at  iba 
site  of  ligatures  a  minute  mass  of  necrotic  tissue  may  appear  as  the  centerj 
from  which  the  infection  started,  or  the  walls  of  the  punctures  in  the  tissues 
f>ccupied  by  sutures  at  one  or  several  points  may  be  necrotic,  and  infiltrated 
with  pus.     They  have  evidently  formed  the  centers  from  which  the  infection 
started.     In  other  cases  the  skin  and  sulx*utaneous  tissue  will  be  free  from 
signs  of  inrtHmmation,  but  pressure  will  elicit  umrked  teiulerness  in  the  deeper 
stnictures.     UjM>n  opening  tht*  wound  a  colbn'MHU  nf  pus  will  be  found  along 
the  suture  line  of  the  muscles.      In  these  mild  (*ases  of  infectiuu,  evacuation 
of  die  pus  and  relief  of  tension  are  fcdlowed  at  (mee  by  subsidence  of  all  the 
symptoms.     The  wound  edges  become  clean   in  a  few  days,  and  healing  pro- 
ceeds n^iidly, 

Combinatioiia  of  Sapremia  with  Septic  Infection,  Saprophytic  and  Pyogemel 
Infection.— I n  a  large  number  of  cases  cond)imitions  of  pvogeuie  and  sapni 
phytic  infections  occur;  the  resulting  local  lesion  and  systemic  poisoning  ma; 
be  of  any  possible  degree  of  severity.  Some  of  the  more  severe  forms  hav( 
Ix^en  descril»ed  umler  Moist  Gangrene,  Acute  Em])hysematous  Gangrene,  am 
kindred  lesions.  The  less  severe  forms  are  very  coujuion  as  the  result  of  bh 
dental  crushing  injuries- — such  injuries,  for  examjile,  as  extensive  contusi' 
and  biceration  of  tlie  soft  parts  of  a  liud),  with  or  without  destruction  of 
main  blood-vessels,  and  compound  fracture  of  one  or  more  bones  of  the  e 
ity.     A  typical  case  of  this  kind  is  the  following: 

M.  B.,  a  vigorous  young  uum  of  twenty -eight,  who  bud  hwn  in  perfect  healt 
with  splendid  museukr  development,  was  brought  to  the  hospital  with  the  folio 
ing  history:  A  short  time  before  admission  his  left  upper  arm  had  been  cmsi 
in  an  elevator;  moderate  symptoms  of  sl^xk  ;  surface  rrjol  and  pale:  rc?spirati 
sigliing;  temperature,  DB.G''  F.;  pulse,  68;  left  arm,  extensive  contused  and  lace: 
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wound  involving  the  soft  parts  from  the  junction  of  the  upper  and  middle 
ds  of  the  humerus  down  to  and  including  the  elbow.  There  was  a  compound 
minuted  fracture  of  the  left  humerus;  the  upper  half  of  the  bone  was  intact; 

lower  half,  including  the  condyles  and  the  olecranon  process  of  ulna,  crushed 
numerous  larger  and  smaller  fragments.  The  left  hand  was  pale  and  cold, 
ere  was  no  radial  pulse.  Amputation  was  refused.  Cleaning  and  disinfection 
wound,  dressing  and  immobilization  of  limb  under  ether  took  place. 

The  following  day  it  was  evident  that  circulation  in  the  hand  and  forearm  had 
tirely  ceased;  temperature,  103.8°  F.;  pulse,  108.  The  next  morning  the  hand 
(1  wrist  were  gangrenous,  characteristic  discoloration  was  present,  and  the  wound 
litted  an  odor  of  putrefaction.  The  upper  arm  was  markedly  swollen,  and  the 
n  showed  a  slight  inflammatory  blush  extending  well  up  toward  the  shoulder. 
I  abundant  discharge  of  thin,  blood-stained  fluid  escaped  from  the  wound;  the 
3r  of  putrefaction  was  unmistakable.  Temperature  and  pulse  remained  elevated. 
I  the  fourth  day  gangrene  had  extended  to  the  elbow.  There  was  marked  cellu- 
Is  of  the  upper  arm  as  far  as  the  shoulder.  The  patient  was  much  prostrated 
d  looked  severely  ill.  Amputation  was  now  acceded  to  and  was  done  on  this 
f  at  the  shoulder-joint.  Of  necessity,  the  flaps  contained  infected  tissue ;  accord- 
^ly,  the  wound  was  left  open  and  packed  with  gauze  wet  with  a  three-per-cent 
ution  of  aluminium  acetate.  Cellulitis  of  the  skin  and  subcutaneous  tissues 
the  flaps  and  some  sloughing  of  the  muscular  flaps  persisted  after  the  ampu- 
ion  and  moderate  suppuration  occurred  in  the  wound  for  a  number  of  days. 

Symptoms  of  systemic  infection  continued  fairly  marked  for  two  weeks  and 
idually  subsided.  The  profound  weakness  and  depression  which  had  existed 
fore  the  amputation  as  the  result  of  sapremic  absorption  disappeared  at  once 
ter  the  gangrenous  limb  was  removed,  and  though  the  patient  wa.«?  profoundly 
lemic  and  lost  a  good  deal  of  flesh,  at  no  time  thereafter  did  the  pyogenic  infec- 
on  threaten  to  destroy  his  life.  The  accompanying  chart  illustrates  the  prompt 
action  following  the  accident  almost  at  once  and  due  to  sapremic  poisoning.  The 
jmptoms  gradually  merging  into  those  of  pyogenic  infection  reached  a  climax  at 
Bie  end  of  thirteen  days,  when  a  considerable  pocket  of  pus  was  discovered  in  the 
nbeiance  of  the  deltoid  muscle  and  evacuated,  followed  by  slow  but  continuous 
improvement  for  the  following  fortnight,  when  the  wound  ceased  to  suppurate 
ttd  the  septic  symptoms  ceased.  Characteristic  leucocytosis  was  present  as  long 
tt  rappuration  continued.     (See  Fig.  21,  page  94.) 

Local  Signi  of  Septic  Infection. — ^The  local  symptoms  vary  greatly.  Usually 
iere  is  a  wound  or  inflammatory  focus  accessible  to  our  diagnostic  methods 
«f  search;  in  some  instances  we  can  only  surmise  the  point  of  origin  of  the 
ifeetion.  If  the  virulence  of  the  poison  is  very  great,  the  constitutional  symp- 
►ms  may  come  on  suddenly  and  end  in  death  in  a  few  days,  w4th  trifling  local 
idence  at  the  point  of  entrance  of  the  poison.  Such  violent  forms  of  infec- 
m  are  occasionally  seen  among  surgeons  and  those  who  make  autopsies  upon 
dies  just  dead  of  septic  diseases.  The  prick  of  a  needle  upon  the  finger  made 
ring  an  operation  upon  a  case  of  acute  osteomyelitis  or  other  intensely  septic 
ycesSy  is  followed  in  a  few  hours  by  a  chill  and  a  rapid  rise  of  temperature ; 
)8tration  is  marked;  at  the  site  of  inoculation  there  is  to  be  noticed  only 
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slight  redness  and  tenderness,  and  a  few  faint  red  streaks  upon  th 
the  arm  along  the  course  of  the  lymphatic  vessels;  slight  swelling  ai 
ness  of  the  lymphatic  glands  of  the  axilla  may  he  noticed.  In  the 
the  next  twenty-four  hours  the  general  condition  of  the  patient  grov 
worse,  delirium  follows  headache,  and  is  soon  succeeded  hy  stupor  i 
The  heart  beats  more  and  more  rapidly  and  feebly,  and  death  occurs 
days  in  collapse,  witliout  the  development  of  any  noteworthy  local 
In  such  cases  the  lymphatics  have  failed  to  furnish  an  efficient  barr 
rapid  dissemination  of  the  bacteria  and  their  poisons  throughout  the 
Lympuangitis. — More  commonly  the  local  manifestations  of  ai 
tion  with  pus  microbes  through  a  minute  wound  are  more  marked.     I 


FiQ.  21. — Chabt  op  a  Case  op  Mixed  Sapremic  and  Pyogenic  Inpection. 

four  or  forty-eight  hours  after  the  inoculation,  pain,  heat,  redness,  an< 
develop  in  the  neighborliood  of  the  wound.  A  little  discharge,  at  first 
serum,  then  of  pus,  may  be  evacuated  from  the  puncture  or  abrasi 
patient  soon  begins  to  feel  ill;  a  cliill  may  occur,  more  often  not, 
will  be  a  rise  of  temperature,  headache,  loss  of  appetite,  prostration, 
will  be  of  a  rapidity  corresponding  with  the  height  of  the  fever,  and  w: 
be  full  and  bounding.  If  the  wound  be  upon  the  hand,  red,  tender  st 
be  noted  running  up  the  forearm  and  the  arm  toward  the  axilla.  Th 
lymph  nodes  will  be  found  tender  and  swollen.  The  epitrochlear  gh 
flexure  of  the  elbow  will  be  found  in  a  similar  condition  (Lymphadei 
the  infection  be  not  of  too  virulent  a  character,  the  process  may  end 
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vided  appropriate  local  treatment  is  pursued.  The  lymph  nodes  usually  re- 
main enlarged  for  some  time  after  the  acute  process  has  ceased.  In  other  cases 
the  constitutional  symptoms  will  continue,  the  lymphatic  glands  will  grow 
larger  and  more  tender ;  purulent  softening  of  the  glands  will  take  place.  If 
the  process  goes  as  far  as  this,  the  capsule  of  the  lymphatic  glands  will  usually 
be  perforated,  and  periglandular  infection  will  occur,  resulting  in  a  more  or 
less  extensive  abscess  of  the  axilla. 

Such  abscesses  are  usually  not  hard  to  recognize.     The  axilla  is  painful; 

motions  of  the  arm  are  restricted ;  palpation  of  the  axilla  will  show  the  signs 

of  localized  purulent  infection.     The  axilla  will  be  occupied  by  a  tender,  hard, 

circumscribed  or  diffuse  swelling.     The  skin  will  be  reddened  if  the  abscess 

has  approached  the  surface ;  otherwise,  not.     If  the  abscess  is  deeply  seated 

[    the  elastic  feeling  imparted  to  the  examining  fingers  by  collections  of  fluid 

^    will  often  be  obscured  by  the  dense  inflammatory  infiltration  of  the  surround- 

Y    m  structures.     If  the  abscess  has  approached  the  surface,  fluctuation  may  be 

r    detected.     The  constitutional  symptoms  will  become  more  severe  when  such  an 

I    abscess  forms,  to  be  followed  by  rapid  improvement  after  suitable  incision  for 

fi    relief  of  tension,  and  drainage. 
Signs  and  Symptoms  of  True  Septicemia. — Very  different  are  the  signs  and 

f  symptoms  of  true  septicemia ;  happily,  we  rarely  see  at  present  grave  forms  of 
the  disease  follow  our  operative  procedures  upon  noninfccted  tissues.  As  al- 
ready described,  some  of  the  most  rapidly  fatal  forms  of  the  disease  follow 
insignificant,  accidental  wounds.  Criminal  operations  upon  the  contents  of 
the  pregnant  uterus  are  not  infrequently  followed  by  forms  of  fatal  septicemia 
of  extreme  violence.  So,  also,  diseases  and  injuries  of  the  abdominal  viscera 
attended  by  the  sudden  pouring  out  into  the  peritoneal  cavity  of  a  large  quan- 
tity of  intensely  septic  material.  Accidental  wounds  of  large  joints  are  the 
starting-point  of  many  severe  cases. 

Septicemia  and  Acute  Emphysematous  Gangrene  Produced  by  the  Bacillus 
aeiogenes  capsnlatus. — ^The  Bacillus  aerogenes  capsulatus,  first  studied  by  Welch 
and  Flexner,  which  is  responsible  for  some  of  the  most  rapidly  fatal  cases,  is 
an  anaerobic  bacillus.  The  individual  rods  measure  from  3  to  6  /*  in  length 
and  from  0.5  to  1  /*  in  breadth.  The  ends  of  the  rod  are  square  or  rounded. 
The  bacillus  occurs  singly,  in  pairs,  sometimes  in  chains  or  threads.  Cultures 
are  only  possible  under  anaerobic  conditions.  The  colonies  are  gray  or  bro^vn- 
ish-white  in  color;  when  viewed  by  transmitted  light  they  exhibit  a  central 
darker  spot.  Each  colony  measures  from  2  to  3  mm.  across.  Deep  colonies 
are  oval  or  spherical  in  shape,  with  featherlike  projections.  The  tissues  and 
the  blood  in  the  vessels  of  rabbits  killed  immediately  after  the  intravenous 
injection  of  a  suspension  of  the  germs  in  bouillon,  and  kept  for  some  hours  at 

'  a  temperature  of  40^  C,  contain  much  gas  and  numerous  bacilli.  As  orig- 
inally observed  and  studied  by  Welch,  the  germ  and  its  associated  gas  produc- 
tion was  only  found  at  autopsy  in  human  beings,  and  was  believed  to  be  non- 
pathogenic for  man.    During  the  past  few  years,  however,  a  number  of  observa- 
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tions  have  been  made  showing  that  the  bacilli  are  capable  of  producing  a  m^ 
intense  septicemia,  characterized  by  a  rapid,  fatal  course,  by  jaundice,  by  O 
production  of  gas  in  the  blood-vessels  and  in  the  tissues  throughout  the  bodj 
and  by  the  parenchjTnatous  degeneration  of  the  parenchyma  of  organs  and  c 
muscle  fibers.  In  addition,  tlw?  bacillus  has  been  demonstrated  as  a  gas  pic 
ducer  in  pneumothorax  and  pyopneumothorax,  in  peritonitis,  and  as  an  io 
habitant  of  the  bladder  in  pneumaturia.  Further,  it  is  observed  as  a  caua 
of  some  cases  of  acute  emphysematous  spreading  gangrene  with  putrid  deoom 
position.  A  bacillus  believed  to  be  identical  can  often  be  demonstrated  in  th 
contents  of  the  intestine  in  normal  cases.  It  was  present,  apparently  in  puw 
culture,  in  two  fatal  cases  of  puerperal  septicemia  recently  observed  in  the  Net 
York  Hospital.  In  one  of  these  emphysematous  crackling  of  the  subcutaneow 
tissues  of  the  abdominal  wall  was  noted  before  death.  In  the  other,  the  chtt^ 
acteristic  appearances  were  only  observed  at  autopsy.  Both  of  these  cases  were 
characterized  by  an  extraordinary  virulence  and  rapidity  of  the  infection! 
process.  In  one,  death  is  believed  to  have  occurred  in  less  than  twenty-four 
hours  from  the  moment  of  inftxjtion ;  in  the  other,  in  two  or  three  days.  The 
following  are  short  abstracts  of  the  histories  of  these  two  cases: 

Case  I.  Puerperal  Scpticetnia  from  Infection  with  Bacillus  aerogenes  caftt 
latus. — A.  0.,  female,  aged  twenty-four,  was  brouglit  to  the  hospital  in  the  amlm- 
lance,  at  ten  minutes  past  eight  in  the  morning,  with  the  following  history:  Oft 
the  day  before  admission  an  instrument  had  been  introduced  into  the  uterus  for 
the  purpose  of  inducing  an  abortion.  A  few  hours  afterwards  she  was  seized  witfc 
a  severe  cliill,  nausea  and  vomiting.  Repeated  chills  and  continued  vomiting  fol- 
lowed, and  the  patient  became  very  ill  indeed.  During  the  night  a  physician  was 
called  wlio  emptied  the  uterus,  bringing  away  a  three-months'  fetus  and  mem- 
branes. Becoming  alarmed  at  the  very  serious  condition  of  the  patient,  an  ambu- 
lance was  sent  for,  and  arrived  about  an  hour  after  the  completion  of  the  operi'' 
tion.  On  tlie  arrival  of  the  ambulance  surgeon,  the  patient  was  conscious.  The 
expression  of  the  face  was  anxious;  pulse  was  ra])id  and  weak;  slightly  jaundicei 
There  was  slight  bleeding  from  the  uterus,  but  no  history  of  any  considerable 
hemorrliage.  During  tlie  journey  to  tlie  hospital,  which  consumed  ten  minutei^ 
the  patient  became  unconscious.  Tbe  jaundice  was  more  marked.  Upon  arrivil 
at  the  hospital,  patient  was  unconscious;  deeply  jaundiced;  respiration  stertoroitfi 
no  perceptible  radial  pulse;  temperature  upon  admission  101.2°  P.;  respiration,  4l)> 
In  twenty  minutes  the  patient  was  dead.  Autopsy  was  three  hours  later:  rijtlt 
mortis  slight;  general  jaundice;  general,  but  slight,  emphysema  of  the  subcutani' 
ous  cellular  tissues ;  gas  in  the  superficial  veins  of  the  arms.  The  peritoneal  catilj 
contained  a  little  gas  and  a  small  amount  of  bloody  fluid;  bloody  fluid  in  fl* 
pleural  cavities  and  pericardium.  Heart  cavities  contained  gas.  Spleen  was  somfr 
wliat  enlargcMl  and  soft;  tissue  blood-stained,  containing  a  little  gas;  liver  ad 
kidneys  blood-stained;  l)lood  contained  a  little  gas;  uterus  enlarged  and  containfli 
a  blood  clot.  Tlie  peritcmeal  coat  over  tlie  posterior  surface  of  the  uterus  wi 
ruptured  in  several  ])laces  from  tbe  accunmlation  of  gas  beneath  it.  Microscopi 
examination  of  the  tissues  showed  parench}Tnatous  degeneration  of  all  the  tisstt 
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I     eiamiiied.  Kidneys  were  necrotic.    Bacillus  aerogenes  capsulatus  was  identified  in 
the  Wood  by  microscopic  examination  and  cultures. 

Case  II.— M.  D.,  female,  aged  twenty-six,  was  admitted  to  the  hospital  at  noon, 
with  the  following  history :  Two  days  before  admission  a  metal  instrument  had 
leen  introduced  into  the  uterus  for  the  purpose  of  bringing  on  an  abortion.     The 
operation  was  followed  in  a  few  hours  by  severe  chills,  fever,  nausea  and  vomiting. 
A  physician  was  called  who  advised  hospital  treatment  immediately.    On  admission 
lie  patient  looked  profoundly  septic:  slight  jaundice  of  skin  and  conjunctiva; 
temperature,  104.8°  F. ;  pulse,  132;  respiration,  64;  heart  and  lungs  negative;  abdo- 
men— liver  dullness  normal,  no  abdominal  distention,  marked  general  abdominal 
rigidity  and  tenderness;  vaginal  examination — cervix  soft,  admits  one  finger,  body 
of  uterus  three  times  the  normal  size  and  soft,  bloody  discharge  containing  shreds 
of  tissue  from  the  cervix ;  active  stimulation.     Patient  was  taken  to  the  operating 
room  for  operation  two  hours  after  admission.     Palpation  of  the  abdomen  showed 
emphysematous  crackling  in  the  subcutaneous  tissues  of  the  abdominal  wall.    Pal- 
pttion  and  percussion  showed  the  spleen  much  increased  in  size.    The  patient  began 
to  fail  so  rapidly  that  no  operation  was  attempted.    The  patient  was  put  to  bed 
tt  once,  where  she  died  in  a  few  moments.    Autopsy,  twenty-three  hours  later,  was 
as  follows :  moderate  rigor  mortis ;  general  jaundice ;  emphysema  of  cellular  tissues 
throughout  the  iKxly  well  marked;  the  pleura,  the  pericardium,  the  peritoneum 
contained  gas  and  bloody  fluid;  the  gas  burned  with  a  blue  flame;  300  c.c.  of 
fluid  in  the  peritoneum;  all  the  tissues  infiltrated  with  blood  pigment;  spleen  five 
times  its  normal  size;  capsule  dissected  off  the  parenchyma  by  accumulated  gas; 
substance  of  the  spleen  contained  much  gas;  uterus — the  veins  of  the  uterus  con- 
tained thrombi;  bladder  contained  bloody  urine.     Microscopic  examination  showed 
parenchymatous  degeneration  of  all  the  tissues.    Bacillus  aerogenes  capsulatus  dem- 
onstrated as  in  the  former  case. 

The  noteworthy  characters  of  the  disease  in  this  case  were  the  slowly  pro- 
gressive syTnptoms  of  septic  poisoning,  which  proceeded  until  death,  entirely 
iminfluenced  by  local  treatment.  It  is  to  be  noted  that  the  leucocytosis  never 
lose  very  high  in  spite  of  the  severity  of  the  septic  poisoning,  the  percentage 
of  polynuclears  being  always  high  after  the  first  few  days ;  in  other  words,  the 
bk)od  and  other  tissues  reacted  but  feebly  and  inefficiently  to  stay  the  progress 
of  the  infection.  Blood  cultures,  although  often  made,  only  disclosed  the 
presence  of  bacteria  shortly  before  death. 

Cases  of  emphysematous  gangrene  caused  by  Bacillus  aerogenes  capsulatus 
ktve  been  reported  by  G.  E.  Brewer,  John  B.  Roberts  (Annals  of  Surgery, 
June,  1901),  and  others.  Brewer's  case  was  that  of  a  woman  who  had  had  a 
pain  in  the  ischiorectal  region  for  a  week  before  coming  to  the  hospital  for 
treatment;  during  this  time  she  had  felt  ill  and  prostrated.  On  admission 
there  were  general  symptoms  of  sepsis.  Locally  there  was  marked  swelling  of 
the  vulva  and  ischiorectal  space  upon  the  left  side.  There  was  a  superficial 
irea  of  gangrene  on  the  left  labium  majus.  Incision  revealed  a  condition  of 
jnphysematous  gangrene  of  the  subcutaneous  tissue  of  the  ischiorectal  fossa 
nd  labium,  including  a  very  large  area  of  the  left  side  of  the  wall  of  the 


98        DISEASES   CAUSED  BY  THE  PUS-PRODUCING  BACTEKIA 

belly.     Recovery  took  place  after  extensive  incisions  and  the  separation 
mucli  necrotic  tissue.     Bacillus  aerogenes  capsulatus  was  identified  in  pt^ 
culture  and  by  animal  inoculation  in  the  putrid  fluid  escaping  from  the  woMt^ 
at  the  time  of  operation  and  from  the  necrotic  tissues. 

Dr.  Roberts's  case  was  that  of  a  young  girl,  aged  twelve  years,  who  tM 
falling  sustained  a  fracture  of  the  shafts  of  the  radius  and  ulna,  with  a  verj 
small  wound  in  the  skiu  created  from  within  by  the  broken  ulna.  Three  day* 
later  the  patient  was  seen  by  Dr.  Rol)erts,  who  foimd  emphysematous  gangrene 
of  the  forearm.  The  following  day  amputation  was  done  through  the  middk 
of  the  upper  arm ;  gangrene  of  the  stump  followed,  but  was  controlled  without 
further  amputation.  Recovery  took  place.  The  tissues  and  blood-vessels  of 
the  amputated  limb,  arteries,  and  veins  contained  gas.  Pure  cultures  of  Bacil- 
lus aerogenes  cai)sulatus  were  obtained  from  tissues  and  fluids  of  amputated 
limb.  In  this  case  there  were  marked  septic  symptoms  and  the  signs  of  acute 
nephritis. 

A  more  common  type  of  septicemia  complicated  by  pyemic  chills  is  weD 
illustrated  by  the  following  case,  in  which  the  disease  ran  a  rather  chronic 
course.  The  difference  between  septic  intoxication  and  septicetnia  is  well 
shown.  The  removal  of  the  local  lesion  did  not  affect  the  progress  of  the 
disease,  nor  avert  a  fatal  issue. 

Case  III.     Subacute  Septicemia  and  Pyemia  FoUounng  Infection  of  the  Knef-  ■. 
joint  Secondary  to  Compound  Fracture  of  the  Patella  from  Direct  Violence,  with 
Death  Sixty-three   Days  after  the  Accident. — L.   V.,  a  vigorous  young  Italian,  i 
aged  twenty-four,  was  Imrt  by  a  piece  of  flying  iron  propelled  by  the  accidentil  \ 
explosion  of  a  quantity  of  gunpowder.     He  was  brouglit  to  the  hospital  at  once ' 
by  ambulance.    His  injury  was  found  to  be  a  compound  fracture  of  the  left  patella, 
with  notable  contusion  and   laceration   of  tlie  overlying  soft  parts.     Immediate 
careful  disinfection  of  wound,  suture  of  patella,  bilateral  drainage  of  knee-joint 
were  made.    On  the  third  day  redness  of  wound  edges  was  noted ;  sutures  removed. 
On  the  flf til  day  there  was  severe  pain  in  knee ;  irrigation  of  joint  w4th  salt  soln- 
tion;  leucocyte  count  10,000,  seventy  ])er  cent  polynuclears ;  rise  of  temperatnie 
to  101.5°  F. ;  pulse,  92.    The  seventh  day  there  was  a  rise  of  temperature  to  1^* 
F. ;  discharge  from  knee  distinctly  punilent;  cultures  showed  pure  Streptococcni 
pyogenes  infection:  incision  and  drainage  of  quadriceps  Imrsa.    From  this  time  on 
the  local  and  general  conditions  grew  slowly  worse.    The  knee  continued  to  dischaip 
pus,  and  the  periarticular  structures  were  gradually  invaded  by  purulent  inflammi-  ^ 
tion  in  spite  of  repeated  free  incisions  for  adequate  drainage.    The  temperature  curw  ■ 
became  of  a  distinctly  septic  type;  irregular  rises  up  to  104:°-105°  F.  occurred,  fol- 
lowed by  a  slow  or  rapid  fall  to  100°  to  09°  F.    The  pulse  rate  corresponded  for  tte 
most  part  with  the  temperature,  but  as  the  weeks  went  by  the  pulse  gradually  becawft 
more  rajjid ;  the  patient  had  no  desire  for  food ;  he  became  weaker,  pale,  anemic,  and 
emaciated.     At  the  end  of  a  month  from  the  time  of  the  injury  his  hemoglobin 
had  fallen  to  thirty-eight  per  cent.     At  no  time  during  his  illness,  until  within 
two  days  of  his  death,  was  there  any  marked  leucocytosis.     The  highest  numbei 
of  leucocytes  recorded  during  this  period  was  on  the  thirty-eighth  day ;  it  was  thd 
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16,000  with  eighty  per  cent  of  polynuclears.  For  the  most  part  it  varied  between 
9,000  and  12,000.  Blood  cultures  were  made  from  time  to  time,  and  were  always 
negative  until  two  days  before  death,  when  the  blood  was  found  to  contain  numer- 
ous streptoc»occi.  On  the  thirtieth  day  of  his  illness  Bacillus  pyocyaneus  was  ob- 
genrf  in  the  discharge  from  the  knee,  in  addition  to  the  streptococcus. 

On  the  thirty-second  day  amputation  of  the  thigh  was  made.  All  the  soft  parts 
below  the  middle  of  the  thigh  were  found  riddled  with  purulent  foci.  The  struc- 
tures entering  into  the  knee-joint  were  practically  destroyed  by  purulent  softening. 
Xo  improvement  in  either  the  local  or  general  conditions  followed  the  amputation. 
The  amputation  stump  began  at  once  to  suppurate.  Up  to  this  time  the  patient 
had  had  no  chills.  Four  days  after  the  amputation  the  patient  had  a  severe  chill 
and  a  rise  of  temperature  to  106°  F.  From  this  time  until  death  irregular  chills 
occurred,  sometimes  daily,  sometimes  every  second  day,  with  gradually  increasing 
frequency,  until  a  week  before  he  died,  when  the  chills  ceased.  After  the  ampu- 
tation was  done  the  patient's  pulse  was  never  less  than  105  or  110  beats  per 
minute,  and  rose  to  140  or  150  during  the  upward  excursions  of  the  temperature. 
During  tlie  daytime  he  was  apathetic  and  delirious  at  night.  He  became  greatly 
emaciated  and  profoundly  anemic.  A  large  bedsore  formed  over  the  sacrum.  A 
geptic  diarrhea  developed.  During  the  last  week  of  his  life  the  temperature  curve 
fas  more  continuous  and  not  so  high,  varying  between  102°  and  103°  F.  He 
developed  incontinence  of  urine  and  feces,  and  died  unconscious,  of  exhaustion 
gixty-three  days  after  the  injury.  No  autopsy  could  be  obtained,  but  during  life 
there  were  no  signs  of  metastatic  abscesses.  During  the  last  three  weeks  of  his 
life  his  urine  indicated  the  presence  of  acute  nephritis. 

Oangrenons  Appendicitis — Septic  Thrombophlebitis  of  the  Mesenteric  Veins — 
Septic  Inflammation  of  the  Portal  Vein  and  Secondary  Abscesses  in  the  Liver. — 
This  is  a  true  pyemia,  which  diflfers  from  ordinary  pyemia  only  in  that  the 
secondary  septic  foci  occur  in  and  are  usually  confined  to  the  liver.  The  con- 
dition is  one  which  may  follow  any  case  of  gangrenous  appendicitis.  Some- 
times its  occurrence  may  be  predicted  with  probability  when  at  the  time  of  the 
operation  we  find  not  only  the  appendix,  but  also  its  raesenteriolum,  totally 
gangrenous.  It  is  sometimes  possible  in  these  cases  to  observe  that  the  veins 
still  further  above  are  filled  with  infected  thrombi.  The  condition  is,  in  my 
experience,  invariably  fatal.  In  some  cases,  as  in  the  one  about  to  be  de- 
scribed, the  disease  nms  a  stormy  course  from  the  start ;  in  others  the  spread 
of  the  septic  thrombi  in  the  veins  is  slow  and  insidious.  Sometimes  these 
patients  seem  to  be  doing  very  well  indeed ;  at  the  end  of  a  week  or  ten  days 
following  the  operation  there  will  be  no  evidence  of  peritoneal  irritation.  The 
temperature  may  remain  but  slightly,  or  not  at  all,  elevated  during  the  twenty- 
four  hours.  The  abdominal  wound  may  heal.  The  pulse,  however,  does  not 
return  to  normal,  but  remains  accelerated.  The  abdomen  may  remain  flat  and 
free  from  tenderness,  or  in  some  cases  there  may  be  an  accumulation  of  a 
small  amount  of  serous  fluid  in  the  abdominal  cavity ;  but  instead  of  getting 
well,  these  patients  continue  to  look  ill.  They  are  not  able  to  eat  well.  They 
become  markedly  anemic,     The  skiu  is  often  a  little  jaundiced,     The  liver 
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may  roniaiii  noniial  in  size,  or  may  project  to  a  moderate  extent  below  t 
free  border  of  the  ril)s.  After  two  or  thrtM?  weeks  these  patients  wuU  compla 
of  a  little  pain  and  tenderness  over  the  right  lobe  of  the  liver.  If  aspiratii 
neeilles  are  thrust  into  the  substance  of  the  liver,  it  is  usually  possible,  aft< 
rej)eated  trials,  to  withdraw  a  little  pus  containing  shreds  of  broken-down  live 
tissue.  In  some  cas<.»s  dissi»minattHl  abscesses  of  c^msiderable  size  will  be  forme 
in  the  liver  substaiur:  in  some,  subphrt^nic  abscess  may  develop;  in  others,  ti 
patient  will  U^iH^me  dull  and  apathetic,  and  become  weaker  and  weaker,  an 
finally  die  of  exhaustion  due  to  septic  absorption  and  to  disturbances  in  tt 
function  of  the  liver;  and  at  the  autoj>sy  the  branches  of  the  portal  vein  i 
the  liver  will  U^  found  rilled  with  septic  thrombi,  and  surrounded  by  area 
of  purulent  softening  and  nei»n^sis  of  liver  tissue.  Empyema  by  extensic 
through  the  diaphragm  or  subphrenic  abscess  may  complicate  the  conditioi 
Rtxvnt  oWrvations  indicate  that  styptic  inflammation  of  the  mesenteric  an 
jH^rtal  veins  with  liver  pyemia,  or  more  rarely  with  the  pro<luction  of  oi 
or  mon^  large  abs<H»sses  in  the  liver,  may  api^ar  long  after  an  attack  of  appei 
dicitis  ai>[H»ars  to  Ix*  curtnl,  or  may  follow  weeks  or  even  months  after  a 
Ojvration  for  gangrenous  a]>jHmdicitis ;  and  further,  that  it  is  quite  probab 
that  septic  absivsses  in  the  liver  iKX*urring  without  apparent  cause  may  1 
due  to  inftrtion  through  a  minute  ulceration  in  the  mucous  membrane  of  tl 
apjx^ndix  si»  small  as  never  to  have  bc-en  nx^ognizeil  by  its  symptoms. 

The  following  ease  illustrates  a  gtmgrenous  ap]K'ndicitis  complicated  1 
septic  throtidn^phlebitis  of  the  |>«>rtal  vein  and  typical  symptoms  of  an  acii 
pyemia,  with  dt-ath  froui  exhaustion  on  the  twenty-fourth  day: 

S.  X.,  forty-two  years  of  age,  a  man  of  large,  fine  physique  and  of  exempla 
haSits,  was  a»hiiittt>l  to  the  hospital  with  the  following  history:  The  day  befo 
a»ini!<>:«>ii  li?.-  I -ad  U- n  sinidonly  stuzeil  with  the  symptoms  of  acute  appendicit 
Twenty-four  l:«nir>  afr»r  tlio  iK'ginning  of  the  attack  his  temperature  was  09°  F.  ai 
his  puls*e  >o.  Ho  lui.I  a  louo'xyte  eount  of  I'^.OOO  with  ninety-three  per  cent  < 
poIyninr:*l.<^!:uv!»ar  o  !!>.  T!>.^  I»x'al  siims  and  symptoms  of  acute  appendicitis  vei 
well  irark^i.  rr»^ui  orn^^^ninir  tlie  alMl^iuen,  a  very  little  clear  fluid  escaped.  Tl* 
apivenvliv  wa-i  !ar:rt\  siti:att>l  olo-^^  to  the  anterior  alnlonunal  wall:  the  entin 
apixn-Iix.  iuv  liiiiiii::  its  n:estnteriolum,  was  gangrenous.  There  were  some  sligb 
d'Hit^i-ri-i  ar»'uri.l  tlio  aprvtU'lix;  upon  sei^irating  these  a  small  abscess  was  openei 
contain  in::  af- u:  rw.»  ihaciims  of  very  foul-smelling,  dirty,  greenish-brown  pus.  & 
m«na*:  ■:  iran^rMi-  :-  a:wii»Iix  with  its  nu^'utery  was  made:  cleaning  of  the  stru( 
tiirh^  in  t:.^-  ^irinity:  .Iraina^re  with  a  large  gauze  wick  wrapped  in  rubber  tissw 
a'^i'vnina!  w.-rin-l  !^::  larz^ly  oi^^n.  The  |>atient's  temperature  rose  at  once 
V''^'  F..  -»■•*'  a  .i-n-'-'-'r  iinj  :iov»lerar!on  of  t>u!s*^  rate.  Exploration  of  the  worn 
:;:""n  :'.  -  :*  '"  \\::.:  '  iv  -  -w. .:  r\  ri\vi^  uound  surface  as  far  as  the  skin  ga 
iT-'-r.  :-.  A'  -:-•>-  v- --  -►'  ■rl:  wmm-l  wasluxl  with  pen-ixide  and  salt. 
.::t:-  *"  :..  ^— '-:.:-!  .  :  :'  :  >  --^  a;**!  ii:«Mi  \vT':..|ni\ving  the  drain,  but  there  ^ 
r: -  ►-"  *-:.  -  *  ^r-  -^'-:>'  :.  ■■"  'V  :?•■*►«  in  *:■  >■  lyritoueal  cavity.  I'pon  the  thi 
•I.iv  r"  ,  •  :•,■:■*  ■  .■  "  .i  .  ■  •■;  .iTil  a  r"^-  -•'  rr  :•.: » "ariir^-  to  10*; -  F..  and  for  the  fi 
lime  •  •    •*-:^ii:  ru  .  "i-.  azi'I  :\t  *  ?**,t:rt'.v  :il.     T';:es<'  ».l'.ills  and  corresjM>nding  ri 
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of  temperature  recurred  daily,  or  every  other  day,  until  the  end  of  two  weeks,  when 
they  ceased.  They  were  followed  l)y  profuse  sweats,  marked  prostration,  and  a 
radden  fall  of  temperature  of  five  or  six  degrees.  During  all  this  time  the  patient's 
pulse  remained  of  fair  quality,  but  always  a  little  more  accelerated  from  day  to 
day.  The  patient  did  not  complain  of  abdominal  pain;  he  continued  to  take  a 
raflBcient  quantity  of  food;  he  had  no  diarrhea.  On  several  occasions  he  was  put 
under  the  influence  of  chloroform  and  the  peritoneal  cavity  carefully  explored  for 
secondary  foci  of  inflammation ;  none  were  found.  In  the  mean  time  the  condition 
of  the  abdominal  wound  had  so  far  improved  that  all  appearance  of  necrotic  or 
gangrenous  inflammation  had  disappeared.  The  wound  surfaces  became  clean, 
and  the  coils  of  intestine  at  the  bottom  of  the  wound  looked  smooth  and  fairly 
healthy.  Only  a  little  thin,  purulent  discharge  could  be  removed  from  the  site  of 
the  base  of  the  appendix  at  the  daily  dressing. 

It  was  noticeable,  however,  that  no  effort  whatever  was  being  made  by  the  tis- 
sues toward  healing;  no  granulations  were  formed;  the  wound  edges  remained  pale, 
and  did  not  bleed  upon  manipulation.  The  general  condition  of  the  patient  grew 
steadily  worse.  He  began  to  be  very  pale;  his  face  had  an  anxious  expression; 
dark  hollows  formed  beneath  his  eyes;  his  tongue  was  coated;  his  forehead  was 
often  bathed  in  a  clammy  sweat.  Following  tlie  chills  his  physical  and  mental 
distress  were  pitiable.  At  the  end  of  two  weeks  the  condition  of  his  abdominal 
wound  remained  unchanged,  except  that  the  amount  of  the  discharge  was  reduced 
to  a  very  little,  and  that  of  a  serous  character.  His  mind  wandered  a  little  in  the 
daytime;  at  night  he  was  distinctly  delirious.  He  no  longer  took  his  food  well, 
and  had  to  be  urged  to  swallow  it.  The  degree  and  character  of  the  leucocytosis 
continued  about  the  same.  Blood  cultures  were  negative.  ITpon  the  sixteenth  day 
he  b^an  to  complain  of  pain  and  tenderness  over  the  right  lobe  of  the  liver.  The 
liver  percussed  a  little  large.  On  the  eighteenth  day  an  aspirating  needle  thrust  into 
the  substance  of  the  liver  withdrew  from  various  situations  a  few  drops  of  brown- 
ish material,  found  under  the  microscope  to  consist  of  necrotic  liver  tissue  and  of 
pus.  Xo  more  chills  occurred  after  the  fifteenth  day.  The  temperature  curve 
assumed  a  more  continuous  type,  and  varied  from  102°  to  105°  F.,  with  a  steadily 
increasing  acceleration  of  pulse  rate.  He  became  a  little  jaundiced.  His  mental 
condition  became  more  and  more  confused  and  dull.  He  suffered  from  dyspnea. 
The  physical  signs  of  bronchitis,  merely,  were  present  in  tlie  chest.  Slowly,  but 
steadily,  the  symptoms  of  exhaustion  ensued,  and  he  died  on  the  twenty-fourth 
day  of  the  disease.  An  autopsy  was  not  permitted.  He  did  not  develop  a  septic 
diarrhea,  nor  were  the  signs  and  symptoms  of  nephritis  present. 

Special  Oronps  of  Symptoms  in  Septic  Infections. — In  cases  of  septic  infec- 
tion certain  signs  and  symptoms  are  present  indicating  disturbances  of  certain 
organs  or  groups  of  organs.  They  are  not  peculiar  to  these  forms  of  infection, 
but  yet  form  an  essential  part  of  the  clinical  picture.  We  have  already  indi- 
rate<l  the  disturbances  of  the  heart  and  the  tomj)erature,  and  may  now  eon- 
ider  the  disturbances  of  the  alimentary  canal. 

Alimentary  Canal. — The  api>etite  is  usually  diminished  or  lost.  The 
>ower  of  digesting  food  is  more  or  less  seriously  impaired,  according  to  the 
utensity  of  the  poison*    In  nearly  all  cases  of  severe  septic  intoxication,  except 
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those  which  involve  an  inflammation  of  the  peritoneum  or  an  obstruction  tc 
the  alimentary  canal,  diarrhea  is  present  at  some  time  during  the  disease;  i: 
severe,  and  uncontrollable  by  careful  regulation  of  the  diet,  it  is  a  syrapton 
of  serious  import.  The  stools  are  often  very  oflFensive.  The  catarrhal  coa 
dition  of  the  intestine  may  be  accompanied  by  ecchymoses  into  the  mucoui 
membrane  and  by  hemorrhages.  Ulcers  resembling  those  of  dysentery  may 
occur.  Many  cases  of  septic  intoxication  are  accompanied  by  vomiting.  The 
vomiting  may  occur  during  the  onset  of  the  disease,  as  is  so  commonly  the 
case  with  acute  inflauunations  of  tlie  peritoneum,  or  it  may  develop  later  when 
the  vital  powers  of  the  patient  are  greatly  depressed,  and  is  then  of  unfavo^ 
able  import. 

Nekvous  SYSTK^^. — The  nervous  system  is  always  more  or  less  profoundly 
aflFected.  Many  cases  of  severe  septic  intoxication  are  ushered  in  by  a  chilL 
Headache  is  commonly  present  when  the  temperature  is  elevated  above  102^ 
or  103°  F.  In  more  severe  cases  the  headache  in  the  daytime  alternates  with 
delirium  at  night.  In  fatal  cases  stupor  and  coma  follow  the  delirium,  and 
persist  until  death. 

Heart  and  Luncjs. — Prricarditis  and  pleurisy ,  either  sero-fibrinous  or 
purulent,  are  occasional  complications,  and  give  rise  to  characteristic  signs 
and  symptoms. 

Bronchitis  and  pnemnoriia,  usually  of  the  lobular  variety,  are  fairly  com- 
mon complications,  and  are  to  be  recognized  by  the  cough,  expectoration,  and 
the  physical  signs. 

Kidneys. — Tho  function  of  the  kidneys  is  disturbed.  The  quantity  of 
urine  is  diminislicd :  the  urine  is  of  a  high  specific  gravity  and  dark  in  color. 
In  severe  cases  an  acute  exiuhitive  nephritis  may  develop,  wnth  the  presence  of 
albumin  in  the  urine,  together  with  casts  containing  blood  cells.  In  some  cases 
a  true  hemorrhagic  n(»j)hritis  occurs,  with  more  than  a  microscopic  amount  of 
blood  in  the  urine.  The  urine  may  contain  numerous  living  pyogenic  microbes. 
In  fatal  cases  cloudy  swelling  or  parenchymatous  degeneration  of  the  renal 
epithelium  is  present — most  marked  in  the  glomeruli.  In  very  chronic  cases 
waxy  or  amyloid  deg(*neration  of  the  kidney  may  occur.  The  capillaries  of 
the  glomeruli  may  contain  numerous  bacteria. 

Spleen,  Liver,  and  Skin. — The  spleen  is  usually  enlarged  in  septicemia, 
and  after  death  may  Ix^  softened  and  show  the  lesions  of  parenchymatous  de- 
generation. The  liver  is  often  enlarged,  and  in  a  similar  condition  of  degen- 
eration. The  jaundice  which  sometimes  accompanies  severe  forms  of  septi- 
cemia is  due  to  disintegration  of  the  red  blood  cells  and  liberation  of  th€ 
pigment.  Various  sl-in  lesions  may  accompany  septicemia ;  urticaria,  erythem* 
papules,  pustules,  and  blobs  arc*  not  infrequent.  Sometimes  the  skin  eruption- 
may  resemble  those?  of  s(»arlet  fever  or  measles.  During  the  earlier  stages  o 
sejitic  fever,  sirenlimj  is  often  a  marked  symptom,  especially  after  a  sudde"5 
fall  of  temperature;  the  sweat  souietimes  has  a  sour  odor.  If  the  diseaf* 
exists  for  some  time,  the  skin  becomes  harsh,  dry,  and  scaly. 
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Ike  Hood  in  Septic  Processes. — The  red  blood  cells  are  rapidly  destroyed  in 
all  generalized  septic  processes — septicemia  and  pyemia.  Tlie  anemia  con- 
tinues to  increase  as  long  as  the  infection  endures,  and  may  reach  a  profound 
d^ree  in  a  short  time.  Not  only  the  number  of  red  cells  is  diminished,  but 
also  the  percentage  of  hemoglobin.  It  has  been  noted,  for  example,  in  many 
instances,  that  the  number  of  red  cells  were  reduced  to  2,000,000  and  even 
lower,  and  the  hemoglobin  may  be  diminished  to  thirty,  or  even  twenty  per 
cent.  This  rapid  blood  change  is  far  less  marked  in  localized  suppurative 
affections  where  the  degree  of  intoxication  is  not  marked,  and  w^here  no  gen- 
eral invasion  of  the  organism  by  pus  microbes  has  taken  place.  Nucleated  red 
cells  are  occasionally  obsen'cd  in  septic  processes,  but  not  in  large  numbers. 

Chronic  suppuration  induces  anemia,  w^ith  diminution  of  red  cells  and  of 
hemoglobin.  For  example,  in  a  case  of  suppurating  sinuses  of  the  thigh  leading 
to  dead  bone,  which  had  existed  for  three  years,  I  found  the  red  cells  dimin- 
ished to  2,300,000,  and  hemoglobin  to  tliirty  per  cent.  Suppuration  had  been 
fairly  active  during  this  period.  If  the  amount  of  suppuration  be  small,  the 
hl(V)d  changes  are  not  marked.  Changes  in  the  shape  and  diameter  of  red 
hlood  cells  arc  sometimes  seen  in  severe  septic  processes  which  have  existed  for 
some  time.  The  red  cells  are  diminished  in  diameter,  and  may  show  granular 
degeneration. 

lencocytosis. — Suppurative  processes  are  usually  accompanied  by  an  in- 
creased number  of  leucocytes  in  the  blood.    Lencocytosis  is  sometimes  absent  in 
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A  purulent  process  increases  the  percentage  of  polynuelcar  cells  in  iuflainmalory  lencocytosis. 
Fio.  22. — Sondehn's  Table  of  Differential  Leucocyte  Cou.nts. 


asthenic  types  of  septicemia;  the  number  of  leucocytes  in  the  blood  may  be 
subnonnal.  Local  suppurative  processes  are  commonly  attended  by  a  lenco- 
cytosis whose  grade  is  in  proportion  to  the  intensity  of  the  inflammation  and 
to  the  reaction  of  the  organism  against  the  invasion  of  the  pus-producing  germs. 
P'lriilent  collections  of  small  size,  if  under  much  tension,  are  often  accom- 
P^ied  by  a  high  leucocyte  count.     The  lencocytosis  of  local  processes  usually 
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lasts  as  long  as  the  inflammatory  exudation  continues,  or  until  the  eonditioi 
is  relieved  by  operation,  when  it  will  suddenly  or  gradually  decline.  Purulenl 
inflammations  of  mucous  membrane  are  not  usually  attended  by  a  marked  in 
crease  in  the  number  of  leucocytes.  In  the  leucocytosis  of  purulent  inflamma 
tion  the  polynuclear  forms  of  white  cells  show  the  most  notable  increase. 

The  Diagnostic  Valnc  of  Leucocytosis. — This  varies  a  good  deal  in  differea 
types  of  purulent  inflammation.     In  local  processes  a  steady  increase  in  th< 
number  of  leucocytes  usually  indicates  a  spreading  of  the  lesion,  and  a  suddei 
increase  sometimes  indicates  that  new  areas  have  suddenly  become  infected 
as,  for  example,  from  the  perforation  of  a  gangrenous  appendicitis  and  com 
mencing  peritonitis.      Absence  of  leucocytosis  does  not,   as   above   indicated, 
exclude  the  presence  of  sei)ticemia,  and  leucocytosis  may  exist  in  a  large  num- 
ber of  pathological  conditions  other  than  suppurative  processes.     Hence,  the 
value  of  the  leucocyte  count  in  differentiating  between  obscure  foci  of  suppura- 
tion and  certain  other  conditions  may  be  great  or  small  in  the  individual  case. 
For  example,  acute  appendicitis,  attended  by  abscess,  gangrene,  or  purulent 
peritonitis,  is  almost  always  attended  by  marked  leucocytosis;  typhoid  fever, 
unaccompanied   by   suppurative   complications,    is  not      It  may   occasionally 
happen  that  confusion  will  arise  in  the  early  stage  of  typhoid,  with  marked 
tenderness  in  the  right  iliac  fossa,  between  this  disease  and  appendicitis.    Ab- 
sence of  leucocytosis  enables  the  observer  to  exclude  appendicitis  of  the  above- 
mentioned  types ;  not,  however,  simple  catarrhal  appendicitis,  nor  yet  the  sud- 
den violent  cases  of  peritoneal  sepsis  from  perforation,  nor  the  asthenic  types 
of  the  disease,  for  in  the  two  latter  leucocytosis  may  be  absent. 

The   following   description   of  leucocytes   is   quoted   by   permission  from 
Ewing : 

The  Leucocytes  and  Leucocytosis.*— '^Morphology  of  Leucocytes. — In  fresh 
blood  leucocytes  are  colorless,  rather  highly  refractive  bodies,  usually  larger 
than  red  cells,  cohering  to  one  another  and  to  the  glass,  and  exhibiting  a  highly 
refractive,  compact,  or,  in  the  large  mononuclear  cells,  vesicular  nucleus.  Gran- 
ules are  invisible  in  the  normal  mononuclear  cells  of  the  circulation,  but  in  the 
others  minute  opaque  (neutrophile)  granules  are  distinctly  apparent  in  the  poly- 
nuclear cells,  and  large  greenish  refractive  granules  serve  to  fully  distinguish 
the  eosinophile  cells.  The  protoplasm  of  the  mononuclear  cells  is  homogeneous, 
and  refractive  in  the  lymphocytes,  transparent  in  the  large  mononuclear.  Ame- 
boid motion  begins  promptly,  especially  on  a  w^arm  stage,  in  the  finely  and 
coarsely  granular  cells,  Ix^comes  most  active  usually  after  twenty  to  forty  min- 
utes, and  may  persist  for  hours.  In  some  later  stages  of  ameboid  activity 
the  granules  may  show  extremely  active,  vibratory,  dancing,  and  swarming 
movements  in  cell  bodies  or  processes.  These  have  been  regarded  as  Browniai^ 
movements  or  as  indicating  structural  changes  of  approaching  death  of  th€ 
cell.  In  many  cells,  especially  in  anemic  blood,  there  appear  from  the  firs^ 
large  and  small  clear  spheroidal  areas  which  on  staining  appear  to  be  divide^ 
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among  watery  vacuoles,  or  granules  of  fat,  glycogen,  or  other  degenerative 
products. 

Varieties  of  Leucocytes. — In  stained  specimens  five  varieties  of  leuco- 
cytes may  be  distinguished,  viz. : 

1.  Lymphocytes. 

2.  Large  mononuclear  leucocytes. 

3.  Polynuclear  neutrophile  leucocytes. 

4.  Eosinophile  leucocytes. 

5.  Mast-cells. 

1.  Lymphocytes  are  classed  as  (a)  smdll  and  (b)  largey  the  small  cells  being 
5  /» to  8  fi  in  diameter,  and  the  large  ones  8  /t*  to  10  fi.  Both  sizes  exhibit  a  nar- 
njw  rim  of  strongly  basophile  homogeneous  or  coarsely  reticulated  cytoplasm, 
and  compact  or  coarsely  reticulated  spheroidal  nuclei,  which  are  usually  less 
basophilic  than  the  cytoplasm.  With  ordinary  stains  these  cells  fail  to  show 
cytoplasmic  granules,  although  exhibiting  nodal  thickenings  of  the  cytoreticulum 
«rhich  sometimes  resemble  granules.  After  the  Nocht-Romanowsky  stain  all 
ymphocj-tes  usually  show  a  variable  number  of  large  and  small  violet-stained 
iraniiles,  and  in  some  of  the  larger  cells  the  number  of  these  granules  ap- 
proaches that  of  the  myelocyte.  The  nuclei  of  lymphocytes  usually  contain 
nodal  thickenings  resembling  nucleoli.  While  the  nuclei  of  lyniplux^ytes  are 
usually  spheroidal,  there  occur  in  normal  blood,  and  especially  in  lymphemia, 
mdinm-sized,  strongly  basophilic,  hyaline  leucocytes  with  incurved  or  sub- 
iivided  nuclei,  which  must  be  classed  with  lymphocytes. 

2.  Large  mononuclear  leucocytes  may  be  only  slightly  larger  than  lympho- 
ryt&i,  but  many  of  them  are  the  largest  cells  seen  in  normal  blood.  Their  pro- 
oplasm  is  slightly  basophilic  and  very  finely  reticular,  with  nodal  thickenings 
>fteii  resembling  basic  granules,  while  other  cytoplasmic  granules  are  usually 
lemonstrable  by  the  Nocht-Romanowsky  method.  Their  nuclei  are  vesicular^ 
■ather  coarsely  reticulated,  with  one  or  two  central  nodal  thickenings  resem- 
)ling  nucleoli,  but  no  true  nuclei  have  as  yet  been  demonstrated  in  these  cells. 
The  nuclei  may  be  circular,  or  horseshoe-shaped  (transitional  leucocytes),  or 
elongated.  In  Ehrlich's  triacid  solution  the  bodies  of  mononuclear  basophile 
xlls  stain  very  faintly  red. 

3.  Polynuclear  leucocytes  are  two  or  three  times  as  large  as  the  red  cell. 
Their  protoplasm  is  reticulated  and  possesses  as  integral  parts  of  the  reticulum 
protoplasmic  neutrophile  granules  in  considerable  number.  The  reticulum  is 
otherwise  very  slightly  basophilic,  and  may  be  demonstrated,  with  basophilic 
liodal  thickenings  or  granules,  by  methylene  blue.  Their  nuclei  are  elongated 
^i  constricted,  or  composed  of  two  or  more  lobes  usually  connected  by  threads 
of  chromatin.  These  lobes  are  coarsely  reticulated,  and  usually  possess  a 
antral  nodal  thickening,  but  true  nucleoli  have  not  been  demonstrated.  The 
lobes  may  become  completely  separated  from  each  other. 
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4.  Eosinophile  leucocytes  vary  in  size  from  that  of  lymphocytes  to  thatT^ 
poljTiuelear  leucocytea.  Tlieir  protoplasm  contains  large,  sjrongly  acidopl^  ^ 
granules  which  are  believed  to  be  integral  parts  of  a  cytoreticiilum  (Heide?^-' 
hain,  Gulland).  Their  nuclei  are  coarsely  reticulated  and  usually  bilobed,  iM^ 
lobes  are  more  often  separate  than  in  the  neutrophile  cells,  and  they  stain  ratb^^ 
faintly  with  nuclear  dyes. 

5.  Mast'ceUs  are  mononuclear  or  poh-nuclear  cells  of  diflFerent  sizes,  whos<e 
characteristic  feature  is  the  presence  of  large  and  small  strongly  basophils 
granules.  These  granules  do  not  reflect  the  pure  color  of  many  stains,  bat 
are  metachromatic,  especially  with  thionin.  A  few  mast-cells  are  always  to  be 
found  in  normal  blood,  but  when  present  in  any  considerable  numbers  they  are 
pathognomonic  of  myelogenous  leukemia.  Levaditi  describes  small  acidophile 
granules  in  mast-cells.  The  mast-cell  of  the  blood  is  entirely  different  in 
appearance  from  the  mast-cell  of  the  tissues. 

Leucocytes  in  Patiiolookat.  Blood. — Besides  the  above  forms  of  color- 
less cells  which  alone  are  present  in  nonual  blood,  other  types  of  cells  are  seen 
in  the  circulation  in  disease. 

MijclocyicH  are  mononucl(»ar  cells  with  neutrophile  or  with  eosinophile  gran- 
ules.    Three  types  of  uiyolcK'vtes  should  be  distinguished: 

{a)  Ehrlich's  myelocyte  is  a  uiedium-sized  cell  with  pale,  usually  central 
nucleus,  and  neutrophile  granuhv^.  It  is  found  in  many  morbid  conditions, 
especially  in  leukemia  and  seccmdary  anemia.  Ehrlich  has  described  as 
"  neutrophile  pseudolymj)liocvtes  "  very  small  myelocytes  with  densely  stain- 
ing nuclei,  which  were  seen  in  hemorrhagic  small-pox. 

{h)  CorniVs  myelocyte  is  a  large  cell,  much  larger  than  a  pohniuclear  leu- 
cocyte, with  j)ale  eccentric  nucleus  and  neutrophile  granules.  It  is  found  almost 
exclusively  in  myelogenous  leukemia,  and  less  frequently  in  v.  Jaksch's  anemia- 

(c)  Eosinophile  myelocytes  may  resemble  the  eosinophile  cells  of  normal 
blood,  except  that  their  nuclei  are  single.     Such  cells  are  abundant  in  mye- 
logenous leukeuiia,  occur  not  infrequently  in  v.  Jaksch's  anemia,  and  have  been 
found  in  myxedema  by  IMendol,  in  some  infectious  diseases  by  Turck,  and  ifl 
pernicious  malaria  by  Bignami.     Or  their  granules  may  be  of  excessive  size, 
in  which  case  they  are  pathognomonic  of  myelogenous  leukemia.     Most  myelo- 
cytes possess  true  acidophile  nucleoli  (Jolly). 

Classification  of  Leucocytes. — Although  the  leucocytes  were  discovered 
by  Nasse  in  1835,  the  first  scheme  of  classification  based  upon  their  supposed 
points  of  origin  was  offered  by  Virchow,  who  divided  the  colorless  cells  into 
lymphocytes  derived  from  the  lymph  nodes,  splenocytes  from  the  spleen,  while    a 
pol\Tiuclear  cells  he  regarded   as   developmental   forms  of  the   mononucleaT.   ] 
Similarly,  Einhorn,  a  pupil  of  Ehrlich,  classed  the  leucocytes  as:  (1)  lympho- 
cytes, small  and  large,  derived  from  the  lymph  nodes;   (2)  myelogenous  cells 
(eosinoj)liiles)  from  the  marrow,  and  (3)  large  mononuclear,  transitional,  and 
polynuclear  cells,  from  spleen  or  marrow. 

In  1865  M.  Schultze  described  the  leucocytes  as   (1)  nongranular   (lai^ 
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^  and  smaD  mononuclears)  ;  (2)  finely  granular  (neutrophiles),  and  (3)  coarsely 
grannlar  (eosinophiles  and  mast-cells).  He  believed  that  all  granules  and 
cells  represent  developmental  forms  of  one  series. 

Lowit's  classification,  based  on  the  morphology  of  the  nucleus,  included 
'  small  and  large  mononuclear  cells  (lymphocytes),  "  transitional  "  leucocytes, 
and  polvniiclear  leucocytes.  Regarding  solely  the  nucleus,  Lowit  found  no 
difficulty  in  deriving  all  leucocytes  in  one  series  of  cells.  It  remained  for 
Ehrlich  to  establish  the  essential  distinction  between  leucocytes  by  demon- 
strating specific  microchemical  reactions  in  the  granules  of  Schultze. 

Ehrlich  divided  the  anilin  dyes  into  three  main  groups:  (1)  Basic  dyes, 
as  hematoxylon,  methylene  blue,  thionin,  etc.,  act  as  bases,  uniting,  with  select- 
ire  power  in  the  order  named,  with  the  acid  principles  of  cells  (nucleinic  acid). 
(2)  Acid  dyes,  as  eosin,  fuchsin,  aurantia,  act  as  acids,  and  unite  with  the 
basic  principles  of  cells.  (3)  Neutral  dyes.  When  certain  basic  and  acid 
dyes  are  mixed  a  compound  is  formed  of  modified  staining  qualities  which 
unites  with  certain  cell  structures  not  readily  stained  by  other  methods.  Such 
a  mixture  Ehrlich  calls  a  neutrophile  stairiy  an  example  of  which  is  the  triacid 
mixture.    Xeutral  red  seems  also  to  fall  in  this  class. 

According  to  their  reactions  to  these  dyes  the  granules  of  leucocytes  in 
human  blood  may  be  divided  into  three  main  groups,  basophile,  acidophile 
(oxrphile),  and  neutrophile,  and  on  these  grounds  the  present  classification 
of  leucocytes  is  based,  as  follows: 

1.  Basophile  Cells:  Mast-cells  (y-granules).  Granules  strongly  basophile. 
Lymphocytes.  Protoplasm  strongly  basophile.  Large  mononuclear  leucocytes. 
Protoplasm  slightly  basophile. 

2.  Neutrophile  Cells:  Polynuclcar  leucocytes.  Xeutrophile  (e)  granules. 
Myelocytes.     Neutrophile  granules. 

3.  Eosinophile  Cells:  Eosinophile  leucocytes.  Large  acidophile  granules 
{(i^anules).     Eosinophile  myelocytes.     Large  acidophile  granules. 

Ehrlich  also  described  /8-granules  which  are  amphophile,  stain  by  both 
basic  and  acid  dyes,  and  are  found  in  some  marrow  cells,  and  S-granules  which 
are  small  basophile  granules  said  to  occur  in  some  mononuclear  cells. 

In  estimating  the  leucocytes  in  both  health  and  disease  one  is  confronted 
ij  a  great  variety  of  disturbing  factors,  including  the  causes  of  distinct  physi- 
ological leucocytosis,  the  individual  peculiarities  of  the  subject,  and  the  ordi- 
nary variations  in  the  local  condition  of  the  part  from  which  the  blood  is  taken. 
All  that  has  been  said  regarding  accidental  variations  in  red  cells  applies  equally 
to  leucocytes,  and  one  must  carefully  consider  the  effects  of  vasomotor  phenom- 
ena, of  changes  in  the  volume  of  plasma,  and  of  the  presence  of  inflammation 
►r  edema.     It  should  be  remembered  that  while  the  leucocytes  remain  nearly 
ni/orm  in  the  great  vessels,  their  proportions  in  the  capillary  circulation  may 
hange  more  rapidly  than  those  of  the  red  cells,  owing  probably  to  chemotactie 
ifluences.    The  most  common  sources  of  error  may  be  avoided  by  taking  speci- 
tens  about  four  hours  after  a  meal  and  at  the  same  hour  each  day. 
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Proportions  of  Various  Forms  of  Leucocytes. — The  proportions  < 
tlio  iliffen»iit  forms  of  leiieocytes  in  normal  blood  are  even  less  fixed  ths 
their  luimlHTs.  Ehrlich's  ligures  may  well  serve  as  a  standard  for  heahl 
adults. 

Ltfmphoiyi(\%  twenty-two  to  twenty-five  per  cent. 

lAmje  mononuclear  and  transitional  leucocyteSy  two  or  four  per  cent 

Polynurlear  neutrophile  leucocyteSy  seventy  to  seventy-two  per  cent 

Kosinophilv  crlls^  two  to  four  jht  cent. 

Mast-it  lls^  one  half  to  two  jx^r  cent. 

The  chief  variations  from  these  limits  which  deserve  mention  are  tl 
uuixiiuum  [H^nvntages  given  by  Rieder  for  lymphocytes  (thirty  per  cent)  an 
by  l.imUvk  fi>r  iH>lyiiuclear  leutXK\vtes  (eighty  per  cent).  In  childhood  tl 
pn^jH^rlioii  of  lyiuphix\vtes  is  usually  much  increased  (fifty-five  to  sixty-si 
IHT  ivul'i,  and  that  of  jx^lynuclear  cells  correspondingly  diminished  (twentj 
eight  to  forty  jht  tvnt").     ^Gundobin^  Rieder.) 

The  following  description  of  the  methixl  of  estimating  the  number  o; 
leu\\H»ytt*s  in  the  bUHxl  is  alsi>  quoteil  fn^u  Ewing  (*'  Clinical  Pathology  of  th 
UKhhI/*  s^HHmd  e\lition,   llHV^,  j^ge  41  ft  stq,): 

TuK  Ksrni  vnoN  ok  l.vrotx^YTEs, — ^Tho  leucocytes  may  be  counted  by  a  method 
whuh  i^sjuuvs  rt  s{H\i;il  u;i\in:r  pi{x^ne.  yielding  a  dilution  of  blood  in  the  pro- 
jwtion  of  I:  10,  and  a  ihlv.rius:  tU:id  iihree  |x»r  ci?nt  acetic  acid,  tinged  with 
iivniK'in  \io\t^  \\l.\h  diss<*M\i^  ::.e  r^\l  ivlls.  leaving  only  the  stained  leucocytes 
to  tv  »>>i:nt»\t.  ri^r  s;uuo  T  a'.rNr  :<  ximxI  as  for  e^Minting  red  cells,  and  the  same 
yv.v«\:;.vo  .>  **o;.o\w\r  A",  t":  i  \:\\vy:t>s  in  1  ?«].  mm.  having  been  counted, 
;:v  v«'>;/.:  >  ^vr/,;.'.^>.iv,  ^\  l'V\  C'.^.r.iT  ::v  nu!i:l^r  of  leucocytes  per  cubic 
V,  .V:.v..i:ir.  r  .0  o,.Na.-\ar.:,\ir*'<  o.ir'v  r^wv^.i^-^  in  this  method  are  the  expense 
;.;\'.  v:.v v,x. v.\v,.v  o!  ;-,:  tvtr;*  v  *.v::c.  dr;r.  a  s^\^nd  diluting  fluid,  the  time 
:nv  ..  :\v"  ,v.  v:\  Lvr  .v.j:  a  s*\v^Vx*.  :i:v\  v  ir.,  :'' t  'irc^r  quantity  of  blood  required, 
Tn  ».  :^.  ,,..x  >.^..  .;..  .^  «'v.s-.\  v,',; 'wl  >.'.  v'.;<::r.ir.:">:.:r.i:  leuvwytes  from  the  detrituf 
.«:  '^v.  ,n  .  s.  ;.:..,  i'.s   ■:  /.WW.:   ..;>  .  :*  -^  vs< r^: .r.^c  iv.^:  rvr^^r  di>tributin«:  the  cohesive 


h'.NW  X  . 


v,  \;\>  j:. „./,.,'... \    Avv.  r\   ^^.-x:  :,^  i  ^.iri??  extent  by  the  practice  o 

.  yrt*%ir:v.  ::r  ^x^unting  the  red  cells,    Ii 
skv  v/wi  V.  ,'-\  v.r.::\*TT.:  re?--!:*  with  the  latter  methoc 


'.vx.»-^   .r.   ;    »^  N,^.^vo  s  \v : 


)Pi'i:»,v;  w  ..    ;>  ,:«...  s  '.  »'  \   ,  »    \  "  t»*i>  :r,pT:il'"T  devis^  by  Elsholz  f< 

'..    .^       :    <>.          .*/»v  .  .  ..     ,    ,\    >    v  v-v      .  AX*,      Vtri;c:<  iiHxiitications  of  tl 

:.^     ;.        -  ,         ■»,     ■■•X,   Xv      ,  ,•■■.»/.  ,v-;  ;:  T»  :.xr..  rr^de  by  Leitz,  at  tl 

\^     '       -  .  .  :  :v     ,  V    ,,  ;   .  ,        .  V  \ ..  " .       <  'A>5s /:.>  T."*  cocut  over  9  sq.mir 

V  '  », :   i     ,-  v  :  ,^*    •■-   :  ..  .  X    ,    ,«.v>  ,v  ?x  ,  -,   ,.,..-    ..-,    T.  :>»?  ^ihrr  mcihod.    Whe 

.K    «.M«,,v  V  .^  .'  \    :».>  :..v    ,>     \\    '.w  \-         >i  T»:\*;^ssiTT  TO  oount  all  the: 

J.^    .1    .!».   »M.,.j.;»«,    *   ^..    1:,;:      «.  .  .  ■,      .     X '   >>  ■  :-~^  k'V  :*  is  advisable' 
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VTii^>are  a  second  specimen  in  the  chamber  and  count  tlie  white  cells  in  18  sq.  mm. 
W'UvjQ  the  leucocytes  are  increased,  1)  sq.  mm.,  or  in  cases  of  leukemia,  G  s(|.  mm., 
ViU  yield  a  numher  large  enough  to  insure  an  accurate  result. 

In  order  to  make  the  leucocytes  visible,  Toissons  fluid  or  other  solution  should 
contain  enough  methyl  violet  to  stain  these  cells  distinctly.  With  a  little  practice 
the  eve  very  readily  picks  out  the  bluish,  highly  refractive  leucocytes. 

^\^lat  has  been  said  regarding  the  condition  of  the  local  circulation,  and  the 
effects  of  pressure  in  expressing  the  blood,  is  to  be  specially  emphasized  when 
estimating  the  number  of  leucocytes  in  a  sj>ecimen  of  blood. 

Computation. — Divide  the  number  of  leucocytes  counted  by  the  number  of 
square  millimeters  traversed  in  the  count  and  multiply  by  1,000.  The  result  is  the 
number  of  leucocytes  per  cubic  millimeter  of  blood. 

If  the  original  dilution  is  1 :  200,  which  ought  not  to  be  employed  except  in 
cases  of  leukemia,  the  multiplier  is  2,000.  Thus  if  54  leucocytes  are  counted  in 
9«|.  mm.  (dilution  1: 100),  the  number  per  c.mm.  is  6,000  (54  -4-  9  X  1,000). 

The  Enumeration  of  Eosinophile  Leucocytes, — (a)  hi  the  Same  Preparation 
«r///i  the  Red  Cells. — When  the  blood  is  diluted,  1 :100,  with  0.6  per  cent  salt  solu- 
tion tinged  with  gentian  violet,  the  leucocytes  retain  their  natural  size  and  shape 
and  eosinophile  cells  can  be  readily  identified  by  their,  large,  greenish,  refractive 
granules.  In  cases  of  myelogenous  leukemia  this  method  is  satisfactory,  but  when 
the  eosins  are  present  in  their  usual  numbers  (one  to  five  per  cent),  one  must 
count  a  larger  number  than  can  be  found  by  this  method.  The  usual  expedient 
if  to  estimate  their  percentage  from  a  dried  specimen  of  blood,  and  then  to  calcu- 
late their  number  from  the  total  number  of  all  leuctx'ytes  counted  by  other  methods. 
Thus,  if  the  count  shows  12,000  leucocytes  per  cubic  millimeter,  and  the  dried  blood 
slide  shows  two  per  cent  of  eosins,  their  number  will  be  240  per  cubic  millimeter. 
This  method  is  sufficiently  accurate  for  clinical  purposes. 

(b)  By  Means  of  Thomas  Special  Pipette  for  the  Enumeration  of  Leucocytes, 
—Klein,  Mueller  and  Reider,  and  Elsholz  have  employed  methods  for  the  accurate 
estimate  of  eosinophile  cells  adapted  to  finer  clinical  work  and  to  experimental 
research.  They  use  the  large  pipette  of  Thoma,  which  gives  a  dilution  of  1 :  10. 
The  capillary  tube  is  filled  with  blood  to  the  mark  1,  and  the  bulb  is  half  filled 
with  the  following  solution:  watery  eosin  (two  per  cent),  7  c.c. :  glycerin,  45  c.c. ; 
aq.  deet.,  55  c.c.  After  shaking  three  to  four  minutes  the  bulb  is  filled  to  the 
mark  2  with  the  following  staining  fluid :  r(\,  dest.,  15  c.c. ;  gentian  violet,  cone. 
aq.  sol.,  5  drops;  alcohol,  1  drop. 

In  specimens  thus  prepared,  both  neutrophile  and  eosinophile  leucocytes  are 

readily  distinguished,  the  eosinophile  cells  being  particularly  brilliant.     The  red 

I    t-ells  are  dissolved  and  the  leucocytes  concentrated  so  that  a  sufficient  number  of 

^inophile  cells  may  be  counted. 
!        Zappert's  extensive  studies  of  eosinophile  leucocytes  were  conducted  with  speci- 
mens diluted  in  the  large  pipette  of  Thoma,  by  the  following  solution :  one  per  cent 
o«nic-acid  sol.,  5  c.c,  to  which  are  added  5  drops  of  a  filtered  mixture  (aq.  dest., 
I'j C.C.) ;  glycerin,  10  c.c;  one  per  cent  watery  eosin,  5  c.c 

The  Histological  Examination  of  Blood  (Ewing). — ^The  greater  part  of 
tlie  examination  of  blood  is  conducted  with  dry  stained  specimens.  To  prepare 
^^^  specimens  for  staining  one  requires  only  polished  glass  slides  and  a  Bunsen 
ps  burner.     The  glass  slides  must  be  thoroughly  cleaned  with  soap  and  water, 


110      DISEASES   CAUSED  BY  THE   PUS-PRODUCING  BACTERIA 

dried,  and  kept  free  from  dust.    Passing  them  a  few  times  through  a  flame  facili 
tates  the  even  spreading  of  the  cells. 

A  rather  small,  compact  drop  of  blood  expressed  from  the  finger  tip  under 
the  usual  precautions  is  lightly  scrajHHl  off  with  tlie  polished  edge  of  one  slide 
and  applied  to  one  end  of  a  second  slide  which  should  lie  on  firm  support.  WTwd 
the  blood  has  spread  along  the  edge  of  the  smearer  it  should  be  slowly  and  firmlj' 
drawn  over  the  surface  of  the  receiving  slide.  The  drop  should,  if  possible,  be  smaD 
enough  to  be  exhausted  in  the  smearing,  and  the  thickness  of  the  layer  can  be  fuDj 
controlled  by  the  degree  of  pressure.  The  blood  should  be  pushed  before  the 
smearer  and  not  trailed  after. 

Many  prefer  to  use  cover-glasses  in  spreading  the  blood.  One  polished  cover- 
glass  is  touched  to  the  drop  of  blood  and  applied  to  a  second  cover,  all  corntfs 
projecting.  When  the  blood  has  spread  to  the  edges,  the  cover-glasses  are  gently 
spread  apart  without  pressure.  The  cover-glasses  should  be  handled  with  forcepe, 
otherwise  the  moisture  of  the  finger  will  often  crenate  many  cells. 

The  writer  prefers  to  use  glass  slides,  finding  that  beginners  are  much  more 
successful  with  the  slides  than  with  cover-glasses;  that,  after  very  little  practice, 
every  specimen  can  be  spread  successfully;  that  forceps  are  not  required;  thit 
slides  may  be  handled  and  transported  without  fear  of  breakage;  that  they 
need  not  be  mounted,  and,  therefore,  do  not  fade  like  cover-glass  specimow, 
which  require  mounting  in  balsam;  that  they  may  safely  be  fixed  in  the 
free  flame. 

After  spreading,  all  specimens  should  be  well  dried  in  the  air.  They  may  then 
be  kept  for  weeks  if  wrapped  in  tissue  paper  and  kept  from  moisture,  but  it  is 
better  to  fix  them  at  once. 

Fixation — 1.  Heat, — In  routine  work  one  may  discard  all  other  methods  for 
that  of  fixation  in  the  free  flame  of  a  Bunsen  burner.  The  slide,  specimen  si4e 
up,  is  passed  slowly  through  the  flame  until  it  is  decidedly  too  hot  for  the  hand 
to  bear.  At  this  temperature,  which  prol)ably  varies  between  110**  and  150**  C, 
fixation  is  complete  in  one  to  two  minutes. 

A  little  practice  will  give  the  confidence  necessary  to  heat  the  slides  hot  enough, 
as  one's  initial  failures  from  this  method  almost  always  result  from  incomplete 
fixation  and  subsequent  vacuolization  of  the  red  cells.  Overheated  slides  can 
usually  be  seen  to  change  color  in  the  flame,  after  which  the  red  cells  stain  yellowish 
with  eosin.  The  beginner  is  strongly  recommended  to  perfect  himself  in  this  simple 
method  of  fixation. 

Small  ovcfis  provided  with  a  thermometer  are  made  for  the  fixation  of  blood 
slides,  and  may  be  used  when  many  specimens  are  in  hand,  or  when  one  does  not 
care  to  risk  the  free  flame.  Specimens  should  be  exposed  five  to  ten  minutes  to 
a  temperature  of  110°  to  120°  C. 

2.  Alcohol. — Fixation  for  ten  to  thirty  minutes  in  ninety-seven  per  cent  alcohoU 
or  in  equal  parts  of  alcohol  and  ether,  is  a  very  reliable  method  in  general  \X9^ 
Specimens  may  be  left  in  alcohol  twenty-four  hours,  but  do  not  then  stain  quit 
so  well.  There  appears  to  be  no  advantage  in  adding  ether  to  the  alcohol,  whiCJ 
even  without  mixture  with  the  more  volatile  agent  must  frequently  be  replace^ 
Methyl  alcohol  fixes  much  more  rapidly  than  ethyl,  requiring  only  one  to  t^ 
minutes.  It  may  be  advantageously  employed  as  a  routine  fixative,  and  it  is  ust^ 
as  a  combined  fixative  of  blood  and  solvent  of  dyes  in  Jenner's  and  Goldhorxu 
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linB,    Fixation  in  alcohol  is  to  be  specially  recommended  for  the  malarial  para- 
le,  but  is  unsatisfactory  when  Ehrlich's  triacid  stain  is  to  be  used. 

3.  Fixation  by  Vapors. — Specimens  may  be  fixed  by  being  laid,  specimen  side 
own,  over  a  wide-mouthed  bottle  containing  twenty-five  per  cent  formalin,  to 
rhich  the  exposure  is  five  minutes,  or  two  per  cent  osmic  acid,  to  which  expose  two 
ninutes.  Both  these  fluids  have  to  be  replaced  frequently,  they  considerably  alter 
he  staining  relations  of  the  blood  cells,  and  are  inferior  to  other  methods  of 
Sxation. 

4.  Fixation  without  Drying. — Jolly  and  others  claim  that  fixation  after  drying 
lestrojs  many  of  the  essential  characters  of  leucocytes,  which  may  be  demonstrated 
in  specimens  fixed  while  moist  in  solutions  of  chromic  acid.  Flemming^s  stronger 
solution  gave  the  best  results  in  Jolly's  hands  (one  per  cent  chromic  acid,  15  parts; 
two  per  cent  osmic  acid,  4  parts;  glacial  acetic  acid,  1  part).  Other  fixatives 
recommended  for  the  same  purpose  are  saturated  bichlorid  in  0.6  per  cent  salt 
solution  (Hermann's  fluid).  All  these  fixatives  undoubtedly  give  better  demon- 
rtration  of  nuclear  structures  and  mitotic  figures  than  can  be  obtained  after  fixation 
with  drving. 

Methods  of  Staining  Dry  Blood  Specimens. — 1.  Eosin  and  Methylene  Blue. — 
The  solutions  required  are :  a  saturated  alcoholic  solution  of  Ehrlich's  blood  eosin ; 
a  saturated  watery  solution  (one  per  cent)  of  Ehrlich's  rectified  methylene  blue. 
The  latter  should  be  at  least  one  week  old,  as  fresh  solutions  lack  selective  quality 
ind  stain  the  specimen  diffusely.  After  several  weeks  methylene  blue  in  solution 
diminishes  in  staining  power,  wliile  the  alcoholic  eosin  absorbs  water,  and  becomes 
lesB  selective  and  more  powerful. 

In  staining,  flood  the  specimen  with  eosin  for  a  few  seconds  and  wash  in  water. 
If  tlie  stain  is  not  effective  add  more  eosin,  but  the  water  on  the  slide  dilutes  the 
ilcohol  and  renders  the  second  application  of  eosin  much  more  j)owerful  than  the 
first  Next  flood  the  specimen  repeatedly  for  one  minute  with  methylene  blue, 
wash  hastily  in  water,  and  dry. 

This  method  may  be  recommended  for  all  ordinary  examinations.  The  blood 
is  stained,  thus  readily  distinguishing  the  various  forms  of  normal  leucocytes. 
It  does  not  stain  neutrophile  granules  in  leucocytes  unless  the  action  of  eosin 
has  been  prolonged,  in  which  case  the  neutrophile  leucocytes  can  be  distinguished 
from  the  eosinophile  only  by  the  size  of  the  granules.  Its  chief  advantage  is 
the  clear  differentiation  of  basophilic  leucocytes  and  of  nuclear  structures.  It 
dearly  demonstrates  the  malarial  parasite,  but  in  this  field  is  greatly  inferior  to 
Xochfs  method.  Its  chief  disadvantage  is  the  danger  of  overstaining  with  eosin, 
^hich  prevents  the  full  action  of  methylene  blue. 

2.  Ehrlich's  Triacid  Mixture. — This  fluid  has  the  following  composition: 

Saturated  watery  solution  of  orange  G 120-135  c.c. 

Saturated  watery  solution  acid  fuchpin 80-165  c.c. 

Saturated  watery  solution  methyl  green 125  c.c. 

To  these  add : 

Aqua    300  c.c. 

Absolute  alcohol 200  c.c. 

Glycerin  100  c.c. 
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The  attempt  to  prepare  this  mixture  is  not  always  successful.  The  smalk 
quantities  of  orange  G  and  acid  fuchsin  are  best  employed,  and  the  solution  i 
methyl  green,  well  seasoned,  should  be  added  slowly,  with  stirring,  to  the  mixtiu 
of  the  other  dyes.  The  water  should  be  added  next,  then  the  alcohol,  and,  finall; 
the  glycerin,  with  constant  stirring.  After  standing  one  week  the  mixture  is  read 
for  use.     Griihler's  preparation  of  this  mixture  is  in  the  market  and  is  reliable. 

In  staining  it  is  only  necessary  to  flood  the  specimen  with  the  dye  for  one  \n 
two  minutes,  and  wash  hastily  in  water.  It  cannot  overstain,  but  overheatd 
specimens  are  usually  faint,  and  the  red  cells  are  yellowish.  It  stains  neutrophile 
and  eosinophile  granules  deep  red,  the  latter  being  distinguished  by  their  size.  It 
is,  therefore,  indispensable  in  the  diagnosis  of  leukemia.  It  is  a  poor  nuclear  stain, 
fails  to  demonstrate  the  structure  of  normal  mononuclear  leucocytes,  and  does  not 
stain  the  malarial  parasite.  On  account  of  the  uniformity  of  its  results  many 
prefer  it  to  eosin  and  methylene  blue  as  a  routine  method. 

3.  Jenners  Stain. — Jenner's  method  of  fixing  and  staining  blood  has  now  with- 
stood sufficient  trial  to  warrant  its  acceptance  as  one  of  the  most  important  recent 
methods  in  blood  technics.  The  specimens  are  fixed  and  stained  in  the  same  eola- 
tion, which  is  prepared  as  follows:  equal  parts  of  1.2  per  cent  to  1.25  per  cent  of 
watery  solution  of  Griibler's  yellow  water-soluble  eosin  and  of  one  per  cent  watery 
solution  of  Griibler's  medicinal  methylene  blue  are  mixed  together  in  an  open  basin, 
thoroughly  stirred,  and  allowed  to  stand  twenty-four  hours.  The  mixture  is  thai 
filtered,  dried  in  the  air,  or  oven,  at  55°  C,  the  filtrate  powdered,  sliaken  up  with 
distilled  water,  and  washed  on  a  second  filter.  It  is  again  dried,  powdered,  and 
stored  in  bottles  for  use.  Tlie  stain  is  pre])ared  by  dissolving  0.5  gm.  of  the  pow- 
der in  100  c.c.  pure  methyl  alcoliol   (Merck's  "for  analytical  purposes"). 

Very  thin  smears  of  blood,  made  on  thoroughly  clean  slides,  are  dried  in  the 
air.  The  dye  is  poured  on  the  specimen,  and  staining  is  complete  in  one  to  three 
minutes.  The  specimens  are  washed,  preferably  in  distilled  water,  until  of  a  pink 
color,  which  usually  appears  in  ten  seconds.  All  the  cells,  their  nuclei,  and  the 
various  granules  are  well  differentiated,  while  the  malarial  parasite  is  densely 
stained  and  only  in  the  larger  parasites  does  the  chromatin  fail  to  appear  deeply 
red  stained.  For  this  last  purpose  the  method  is  inferior  to  Nocht's.  The  powder 
or  fluid  dye  may  be  obtained  from  New  York  dealers. 

Normal  Variations  of  Leucocytes. — In  health  the  number  of  white 
cells  in  the  blood  varies  within  wide  limits  from  a  variety  of  causes.  The 
number  is  higher  in  the  new-born  than  in  adults,  greater  after  the  ingestion  of 
food,  greater  during  pregnancy.  In  the  healthy  adult,  the  number  may  vary 
in  diflferent  subjects  and  at  diflfen^nt  times — according  to  Eieder,  between 
0,600  and  4,200.  Still  wider  variations  occur,  according  to  other  obser\-era 
The  different  forms  of  white  colls  also  vary  greatly  in  the  proportions  ^ 
their  occurrence.     Ehrlich's  iiguros  for  healthy  adults  are  as  follows: 

T.yni})ho(  ytes   2-?-25  per  cent. 

Largo  inonornulcar  and  transitional  Icucocytos 2-   \         " 

rolynuclcar  iicuiiopliilc  leucocytes    70-7*3  ** 

Kosinopliilc   colls    2-    [ 

Mast-cells  0.5-2         **^ 
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Pathological  Leucocytoses. — Pathological  leiicocytoses  occur  after  hem- 
orrhage*, as  the  result  of  cachexias,  as  an  ante-inortein  couditiou  in  various 
diseases,  and  as  the  result  of  inflammations.  From  a  practical  point  of  view 
in  siii^ical  diagnosis,  inflammatory  leucocytosis  is  the  most  important  variety, 
and  it  is  to  be  borne  in  mind  that  in  this  condition  the  polynuclear  forms  are 
those  chiefly  concerned  in  the  increase. 

The  practical  diagnostic  value  of  the  leucocyte  count  in  PYOOENig 
ixFECTiONs  may  be  summarized  as  follows: 

1.  In  the  presence  of  an  evidently  acute  and  intense  purulent  infection, 
absence  of  leucocytosis  indicates  that  the  system  is  making  but  feeble  efforts 
:o  overcome  tlie  infection ;  a  high  percentage  of  polynuclear  cells  is  always 
present ;  the  prognosis  is  grave. 

2.  In  the  case  of  abscesses  or  other  localized  purulent  collections  which 
have  existed  for  some  time,  absence  of  leucocytosis  indicates  that  the  bacteria 
ire  dead,  or  that  the  pus  is  entirely  shut  off  from  the  general  circulation;  i.  e., 
encapsulated  by  granulation  or  fibrous  tissue. 

3.  The  above  conditions  excepted,  pyogenic  infections  are  regularly  at- 
tended by  an  increased  number  of  leucocytes  in  the  blood ;  the  increase  involves 
a  relative  increase  of  the  polynuclear  forms. 

4.  A  high  degree  of  leucocytosis  indicates  an  intense  process,  although  the 
inflammatory  focus  may  be  large  or  small. 

5.  A  steadily  increasing  number  of  leucocytes  or  a  relative  increase  in  poly- 
nuclear cells  indicates  that  the  inflammatory  process  is  increasing  in  extent 
or  in  severity,  or  both. 

6.  A  sudden  marked  increase  in  the  leucocyte  count  indicates  often  that 
the  purulent  infection  has  invaded  new  structures — a  joint,  the  peritoneum, 
the  cranial  cavity — or  that  the  process  is  spreading  rapidly. 

7.  Deep-seated  foci  of  suppuration  not  accessible  to  ordinary  methods  of 
?xamination — such  as  lie,  for  example,  in  the  medulla  of  the  long  bones,  in 
the  perirenal  connective  tissue,  in  the  liver,  or  in  the  venous  sinuses  of  the 
cranium — ^may  give  rise  to  leucocytosis  before  any  apparent  local  signs  or 
symptoms  exist.  In  such  instances  the  leucocyte  count  may  aid  greatly  to 
establish  a  probable  diagnosis. 

S.  A  moderate  increase  of  leucocytes  is   15,000  per  cubic  millimeter;   a 

large  increase  is  30,000 ;  above  that  number  is  very  high  indeed,  and  indicates 

an  intense  infection. 

9.  After  an  abscess  or  other  inflammatory  focus  has  been  evacuated,  the 

liumber  of  leucocytes  falls  slowly  or  rapidly  until  the  normal  number  is  reached 

after  a  variable  time.     A  subsequent  rise  often  indicates  imperfect  drainage 

^r  pocketing  of  pus. 

10.  A  number  of  conditions  may  arise,  either  independently  or  after  sur- 

P^'al  operations,  such  that  a  suspicion  may  be  aroused  of  the  presence  of  pus. 

*^  n<»rmal  leucocvte  count  and  a  low  ix)lvnuclear  count  are  valuable  aids  in 
1'  •     •  "       .    .  .  1     » 

t*iuninating  a  pyogenic  infection.     Such  are  typhoid  and  malarial  fevers,  many 
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forms  of  colic  affecting  tlie  abdominal  organs — the  kidney,  the  biliary  passages 
the  intestine,  the  uterus — also  abdominal  neuralgias.  (See  also  section  on 
appendicitis,  Chapter  XXIX,  for  further  details.) 

Pyemia. — Pyemia  is  that  form  of  j)yogenic  infection  in  which  disseminated 
foci  of  suppuration  are  produced  by  the  lodgment  of  infectious  emboli  in  the 
small  arteries  and  capillaries.  The  emboli  originate  in  infected  thrombi  formed 
in  veins,  the  seat  of  a  thrombophlebitis,  caused  by  the  growth  in  the  vein  of 
one  or  other  of  the  pus-producing  microbes.  The  vein  may  be  infected  from 
without  by  extension  through  its  walls  of  an  infectious  inflammation  of  the 
surrounding  tissues,  or  bacteria  in  the  circulating  blood  may  in  certain  situi- 
tions  become  adherent  to  the  wall  of  the  vein,  there  to  grow  and  multiply.  An 
infected  thrombus  is  thus  formed,  and  may  become  the  source  of  emboli  whidi 
lodge  in  distant  parts.  When  such  emboli,  bearing  actively  growing  pu» 
microbes,  finally  lodge  in  a  minute  vessel,  the  area  supplied  by  such  vesed 
becomes  anemic,  the  microbes  speedily  multiply  in  its  substance,  and  a  focM 
of  suppuration — an  abscess — is  thereby  formed.  Any  of  the  pus-producing 
organisms  may  cause  pyemia.  One  or  otlier  of  the  pyogenic  staphylococci 
oftener  than  others,  and  tlie  Staphylococcus  pyogenes  aureus  very  com- 
monly. 

1.  Pyemia  may  originate  from  an  infected  wound  at  any  time  until  healing 
is  complete. 

2.  From  any  purulent  focus  in  the  tissues  containing  living  pus  microbes, 
irrespective  of  the  age  of  such  a  fcx^us ;  i.  e.,  after  an  infected  wound  long 
healed. 

3.  As  the  result  of  sulx»utaneous  injuries,  usually  of  a  trifling  character, 
which  have  produced  a  place  of  diminished  resistance  in  a  situation  favorable 
to  the  implantation  upon  the  inner  walls  of  small  veins  of  pus-producing  genns 
circulating  in  the  blood  (osteomyelitis). 

The  disease  is  characterizod  by  the  formation  of  abscesses  in  various  situor 
tions,  by  fever  of  an  intermittent  type,  and  by  chills.  The  chills  are  usually 
accompanied  by  a  sudden  marked  rise  of  temperature,  and  are  generally  a 
part  of  the  reaction  of  the  system  to  the  lodgment  of  a  new  embolus  and  the 
formation  of  a  new  focus  of  suppuraticm.  In  the  course  of  a  few  hours 
the  tem})erature  falls  to  normal  or  below,  and  this  fall  is  accompanied  by 
sweating. 

Methods  of  Infection  and  Varieties  of  Pyemia. — ^For  purposes  of 
description  we  may  divide  cases  of  pyemia  into  several  groups:  Those  in  whid 
there  exists  an  infected  wound,  old  or  recent,  or  an  acute  or  chronic  suppurativa 
process  readily  accessible  to  observation,  and  those  arising  from  some  hiddef 
focus  of  pus  not  readily  recognized  on  superficial  examination,  due  to  a  wounc 
already  long  healed  or  to  an  encapsulated  pus  focus  containing  living  microbe 
suddenly  set  free  in  the  circulation,  or  to  some  acute  process  originatin 
apparently  de  novo,  and  so  situated  that  loeal  signs  and  symptoms  are,  for 
time  at  least,  not  distinctive.     In  those  cases  following  a  recent  injury,  or  a 
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acute   inflammatory  condition  whose  signs   and   symptoms   are  evident,   the 

diagnosis  of  pyemia  offers  no  difficulties.     In  those  arising  after  a  wound  has 

long  been  healed,  or  from  some  hidden  and  unsuspected  inflammatory  focus, 

for  a  time  at  least  the  diagnosis  may  not  be  clear.     To  this  category  belong 

some  cases  of  acute  osteomyelitis  of  the  long  bones. 

Certain  kinds  of  injuries  and  diseases  are  especially  liable  to  the  occurrence 
of  pyemia.  Compound  fractures  of  the  long  bones  were,  in  preantiseptic  days, 
very  commonly  followed  by  death  from  this  cause ;  infected  wounds  of  large 
joints;  severe  crushing  injuries  of  the  extremities,  if  neglected.  Among  dis- 
eases, carbuncle  of  the  lip  and  erysipelas  of  the  face  are  sometimes  followed 
by  pyemia  due  to  thrombophlebitis  of  veins  communicating  with  the  sinuses 
of  the  cranium ;  inflammation  of  the  middle  ear  and  mastoid  process  of  the 
temporal  bone  due  to  the  close  proximity  of  the  sigmoid  sinus.  Septic  infec- 
.  tion  of  the  interior  of  the  uterus  sometimes  has  pyemia  as  a  sequel.  Suppura- 
tive lesions  of  the  intestines — ^notably  appendicitis — are  sometimes  followed 
by  a  thrombophlebitis  of  the  veins  of  the  mesentery ;  in  this  manner  the  infec- 
tion is  carried  to  the  branches  of  the  portal  vein  in  the  liver,  and  a  suppura- 
tive process  is  thus  inaugurated  in  the  liver  substance  around  the  branches 
of  this  vein. 

The  metastatic  abscesses  of  pyemia  occur  in  many  situations.  The  heart  and 
lungs  are,  of  course,  the  organs  through  which  the  emboli  must  first  pass,  and 
abscesses  in  the  heart  muscle,  or  sometimes  endocarditis  or  pericarditis,  result. 
Abscesses  in  the  lungs  are  common ;  many  of  the  emboli  are  small  enough  to 
pass  through  the  lung  capillaries,  enter  the  general  circulation,  and  lodge  in 
the  kidneys,  the  liver,  the  spleen,  the  muscles,  bones,  joints,  lymph  glands,  the 
parotid,  the  brain,  or  other  tissues,  to  become  centers  of  suppuration. 

Clinical  Course. — The  course  of  the  disease  varies  a  good  deal  in  differ- 
ent cases.  In  the  most  acute  forms  an  intense  septicemia  coexists,  and  the 
secondary  foci  hardly  have  time  to  produce  symptoms  before  death  occurs — 
often  after  eight  or  ten  days  or  less.  Subacute  cases  run  their  course  in  three 
or  four  weeks,  and  chronic  cases  may  last  for  many  months.  In  the  more 
rapidly  fatal  cases  the  secondary  foci  are  often  numerous,  and  situated  in  the 
Tiscera.  In  those  which  are  less  acute  the  metastatic  foci  are  usually  fewer. 
They  may  be  situated  in  the  viscera,  or  quite  often  in  the  bones,  joints,  or 
muscles.  The  presence  of  the  secondary  abscesses  may  give  rise  to  marked 
symptoms  or  to  none  at  all,  according  to  whether  they  seriously  interfere  with 
important  functions  or  not. 

An  endocarditis,  a  pleuritis,  a  nephritis  will  be  recognized  by  the  ordinary 
signs  of  these  conditions ;  a  brain  abscess  or  a  meningitis  will  produce  symp- 
toms more  or  less  characteristic,  etc. :  headache,  delirium,  coma,  or  paralysis 
of  special  senses  or  groups  of  muscles.     Pyemic  abscesses  in  the  muscles  and 
in  joints,  and  in  fact  in  all  ordinarily  accessible  regions,  usually  give  rise  to 
a  far  less  intense  inflammatory  reaction  than  do  ordinary  acute  processes. 
They  are  therefore  less  painful  and  less  tender,  and  may  only  be  discovered 
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by  accident,  since  redness  of  the  skin  overlying  the  abscess  is  often  ahsent 
The  presence  of  swelling  and  fluctuation  in  a  joint  or  the  formation  of  a  rather 
diffuse  fluctuating  or  boggy  swelling  in  the  muscles  of  a  limb,  and  perhapf 
a  complaint  of  slight  pain  or  mere  discomfort  from  the  patient,  may  be  dl 
to  attract  attention  to  an  abscess  which  may  contain  a  pint  of  pus. 

Symptoms. — The  symptoms,  consiitufional  and  local y  of  pyemia  vary  i 
good  deal  according  to  the  degree  of  accompanying  septicemia,  the  acute  or 
chrAnic  course  which  the  disease  may  assume,  and  the  situation  of 'the  metafr 
tatic  foci.  If  pyemia  l)egins  \yhile  the  individual  is  suffering  from  an  infected 
wound  or  acute  septic  inflammation,  the  occurrence  of  a  chill  and  a  suddei 
rise  of  temjx^rature  to  104°  to  106°  F.,  followed  by  as  rapid  a  fall,  nearly  or 
to  the  normal,  and  profuse  sweating,  will  at  once  lead  to  the  susi)icion  of  an 
embolic  metastasis.  The  pulse  undergoes  a  corresponding  elevation  along  with 
the  tempcTature,  but  remains  rather  rapid  after  the  temperature  has  declined. 
The  occurrence  of  subsequent  chills  and  abrupt  elevations  of  temperature  is 
usually  quite  irregular ;  these  may  succeed  one  another  several  times  in  twenty- 
four  hours,  or  every  day,  or  every  two  or  three  days,  or  there  may  be  inte^ 
missions  of  a  nuiulK^r  of  days;  during  these  intermissions  there  may  be  moder 
ate  fever  of  a  continuous  or  remittent  type,  or  none  at  all.  When  the  chills, 
fever,  and  sw(»ats  cK^cnr  regularly,  the  general  signs  and  symptoms  may  closely 
resemble  nudarial  fever.  The  pulse  remains  rapid  even  during  these  inte^ 
missions. 

Throughout  the  disease  there  is  loss  of  appetite,  a  coated  tongue,  often  t    a 
foul  breath — soiiietimes  the  odor  of  the  breath  is  cadaveric  in  character,  some-    j 
times  of  a  sweetish,  sickening  quality;  nausea  and  vomiting  are  not  uncommon.     ' 
As  the  disease  progresses,  diarrhea  is  often  developed;  the  skin  becomes  tinged     l 
with  yellow — this  jaundice  is  usually  of  a  hematogenous  origin,  less  often  it  is    ., 
due  to  a  catarrhal   inflannuatiou  of  the  intestine,  causing  obstruction  at  the 
mouth  of  the  common  bile  duct,  sometimes  to  metastatic  abscesses  in  the  liver. 
The  s])leeu  is  enlarged  and  often  pal]nible.     The  mind  usually  remains  clear    ■ 
unless  sej)ticei!iia  is  also  present.     The  patients  are  restless,  often  irritable,  and 
annoyed  by  \\\r\\U  and  noises.      They  are  anxious  and  depressed;  they  sleep 
but  little.     After  each  chill  and  rise  of  temiK»rature  with  the  formation  of  a 
new  metastasis  the  condition  of  the  patient  is  distinctly  worse.     Emaciation  is    < 
progressive ;  food  is  swallowed,  but  not  assimilated ;  profound  anemia  is  devel- 
oped.    The  blood  changes  are:  a  rapid  diminution  of  the  number  of  red  cells  A 
and  hemoglobin,  with  more  or  less  marked  leucocytosis  of  a  character  similar  I 
to  that  which  r)ccurs  in  otlier  suppurative  processes.     Petechial  hemorrhages  1 
into  the  skin  are  not  uncommon.  ] 

The  condition  of  the  original  wound  undergoes  a  marked  change  when 
pyemia  cx'curs.  If  active  suppuration  has  IxH^n  going  on,  the  wound  discharge 
diminishes.  T\\v  surface  of  the  wound  In^comc^s  ]^ale,  dry,  and  shiny.  Existing 
granulations  become  anemic  and  flabby,  or  melt  away,  leaving  the  wound  siir 
face  covered  by  a  grayish,  necrotic  ptdlicle.     The  suppurative  process  may,  on 
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«  other  hand,  advance  in  an  insidious  manner  without  much  external  evidence 
[  its  progress.  The  subcutaneous  tissues,  the  muscles,  and  the  joints,  and  the 
atemuiscular  planes  of  a  limb,  may  thus  be  rapidly  but  insidiously  invaded, 
ind  new  al>scesses  may  thus  appear  from  day  to  day  until  the  whole  limb  is 
riddled.  The  blood-vessels  may  undergo  ulceration,  and  dangerous  or  fatal 
bk'<ling  may  occur. 

The  occurrence  of  each  new  chill  should  lead  to  a  careful  examination  for 
the  detection  of  a  new  abscess,  for  such  may  be  found  accessible  ta  surgical 
treatment.  If  the  disease  is  fatal,  prostration  becomes  extreme,  and  death 
OCCUR  from  exhaustion.  Unconsciousness  may  supervene  a  day  or  two  before 
the  fatal  issue.  Acute  cases  of  pyemia  are  almost  uniformly  fatal.  A  few 
snbaeiite  cases  and  chronic  cases  recover  if  the  purulent  collections  are  few 
and  accessible,  so  that  they  can  be  removed  or  evacuated.  Metastatic  foci  in 
the  liver,  lungs,  spleen,  brain,  or  kidney  are  more  dangerous  than  those  in  the 
mudes  and  subcutaneous  tissues.  The  intensity  of  the  accompanying  septi- 
cemia has  an  important  bearing  on  the  prognosis. 

In  those  cases  following  chronic  suppurative  lesions — such  as  chronic  otitis 
media,  chronic  osteomyelitis  with  sinuses,  chronic  superficial  ulcerations — the 
history  and  the  presence  of  a  chronic  focus  of  suppuration  will  greatly  aid  in 
establishing  the  diagnosis.  In  certain  situations  it  may  be  possible  to  recog- 
nize inflamed  and  throml)otic  veins  as  hard,  tender  cords  proceeding  from  the 
origin  of  the  infection  toward  the  heart.  Sometimes  the  venous  thrombosis  may 
give  rise  to  definite  signs  by  interference  with  the  circulation  of  the  part. 
Thus,  in  acute  osteomyelitis,  thrombosis  of  the  deeper  veins  causes  swelling 
of  the  limb  and  dilatation  of  the  sujx^rficial  veins  of  the  affected  extremity. 
Thrombosis  of  the  cavernous  sinus  causes  bulging  of  the  eyeball  and  swelling 
and  edema  of  the  eyelids  and  conjunctiva. 

The  so-called  cases  of  cryptogenic  pyemia — i.  ei,  cases  in  which  the  original 
focus  of  infection  is  hidden  or  insignificant — present  certain  difficulties  in 
diagnosis.  A  careful  examination  should  be  made  of  the  nose,  mouth,  throat, 
ears,  urethra,  bladder  and  prostate,  anus  and  rectum,  the  cutaneous  surface, 
the  hmph  glands  of  the  neck,  axilla^  and  groins.  The  joints  should  he  care- 
fully inspected,  and  palpated  for  signs  of  inflammation.  Points  of  tenderness 
should  be  sought  along  the  shafts  of  the  long  bones,  particularly  near  the 
epiphyseal  lines. 

Certain  diseases  should  be  excluded.  In  malaria  leucocytosis  is  absent. 
There  is  often  a  malarial  history,  and  usually  the  malarial  organisms  may  be 
detected  in  the  blood.  The  spleen  may  be  found  notably  enlarged  in  both 
conditions.  The  diseases  most  likely  to  be  confounded  with  pyemia — notably 
[hat  fonn  of  the  disease  complicating  suppurative  inflammation  of  the  middle 
ar— are  typhoid  fever  and  acute  miliary  tuberculosis. 

Jfiilifirnant  endocarditis  may  closely  resemble  ])yemia  witli  numerous  vis- 
raJ  metastases.  The  presence  of  endocardial  murmurs  and  the  absence  of 
rns  of  metastasis  mav  be  the  only  means  of  differentiation. 
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DiFFEBENTiAL  DIAGNOSIS. — Hesslcr  has  prepared  a  table  intended  to 
ferentiate  these  conditions.  To  this  table  must,  of  course,  be  added  leu 
tosis,  or  at  least  a  high  polynuclear  count  in  pyemia.     It  is  here  quoted: 


Symptoms. 
Beginning: 


Running  from 
the  ear: 


ChOU: 


Temperature: 


Senaorium: 


Headache: 

Vomiting: 
Delirium: 


Lung  symp- 
toms: 


Metastases: 


Appetite: 
Tongue: 


Otogenic  Pyemia. 

Sudden,  with  severe  head 
symptoms  —  dizziness, 
vomiting,  headache. 


Has  always  preceded. 


Frequently  recurring  after 
variable  intervals,  fol- 
lowed by  sweats. 

Highly  variable,  atypical, 
going  above  41®  C; 
often  subnormal. 


For  the  most  part  not 
influenced  in  typical 
cases;  disturbances  as 
a  rcsidt  of  headache, 
alternating  with  or  fol- 
lowing delirium. 

Severe,  one-sided,  varia- 
ble near  the  ear  and 
occiput.  Increases  with 
pressure  on  the  neck 
(MacEwen). 

Frequent,  often  recurring 
with  the  other  signs  of 
brain  irritation. 

Freijucnt,  varying  with 
other  brain  symptoms, 
increasing  in  children 
to  convulsions. 

Rapidly  transitory,  scarce- 
ly to  be  demonstrated, 
varying  between  bron- 
chitis, metastatic  ab- 
scesses with  pleurisy, 
and   pyopneumothorax. 

Especially  fretpicut  in  the 
lungs,  rar(>  in  the  liver, 
in  all  organs  of  the  body. 

(J(kmI  at  first,  then  a})seiit. 

In  mild  cases  not  coated. 


Typhoid  Fever. 

Begins  with  progressive 
prodromal  symptoms, 
disorders  of  the  general 
condition,  only  rarely 
(Liebermeister)  with  a 
chin  and  elevation  of 
temperature  to  40P  C. 

Accidental  complication, 
occurs  for  the  first  time 
in  the  fourth  or  fifth 
week. 

Rare. 


According  to  Wunderlich 
intermittent,  slowly  ris- 
ing and  falling.  Ab- 
sence of  temperature 
elevation  rare. 

Is  increasingly  disturbed 
at  the  end  of  the  first 
week;  later,  mutter- 
ing combined  with  de- 
lirium. Picking  at  the 
bedclothes. 

Equally  distributed  over 
the  head,  without  chan- 
ging- 


Rare. 


More  bland. 


Usually  bilateral,  bron- 
chit  ic,  in  posterior  lower 
portions. 


Acute  Miliary 
Meningeal      T 

CULOSI8. 

Sudden  aggravatioi 
old  bronchial  a 
with  dull  headac 
depreasioQ. 


A   complication 
tuberculosia 


Often  at  beginning 
gle  chill,  shiverii 
quent  in  course 
disease. 

At  the  beginning  < 
uous  at  a  moden 
vation,  later  hec 
last  subnormal, 
like  that  of  typh 

Only  slight  deliriu 
ter  sopor  and  coi 


Dull,  variable,  eq 
both  sides. 


Frequent,    especis 
meningeal  tuber 

Especially  in    mei 
tuberculosis. 


Breathing  disprop 
ately  rapid,   ini 
to  orthopnea, 
normal   or   onlj 
rdles. 


Not  present. 


Not  present. 


Slight.  Slight. 

Dry,    coated,    protruded    Usually  remains  m 
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iFFOMB.  Otogenic  Pyemia. 

Hard,  full,  increased  fre- 
quency in  chills  and  fe- 
ver, disproportionate- 
ly high  in  sepsis. 

Irregular  in  the  intensity 

of  the  phenomena  and 

in  duration. 

n:  Rare  distention,  occurring 

after  the  second  week. 

Lacking;  but  we  find  ele- 
vated red  flecks  not  dis- 
appearing on  pressure. 


a:  In   severe   cases,   toward 

the  end,   then  watery, 
profuse,  fetid. 

fud         Frequent       over       lower 

spleen  when  metastases 

are  present. 

Almost  without  exception 

enlarged  and  palpable. 

Frequent,    in   mild   cases 

not  with  certainty. 
In  coma,  usually  by  em- 
bolism of  lungs. 

ruri-  Often  very  clearly  pres- 
ent, rarely  septic  retinal 
hemorrhage. 

rami^      Gives,  when  positive,  dif- 

i.*  ferent  kinds  of  micro- 

organisms (streptococci 
and  staphylococci^ 


Typhoid  Fever. 

Hard  and  full,  later  soft, 
dicrotic,  80-100,  paral- 
lel with  temperature. 

Characteristic  tempera- 
ture curve  over  period 
of  three  to  four  weeks. 

Frequently  distended  in 
the  second  week. 

Characteristic  roseola  in 
second  week,  especially 
in  the  lower  breast  and 
abdominal  r^on,  not 
sensitive  on  pressure, 
often  elevated. 

Characteristic  pea-soup 
stools. 

Ileocecal  pain  in  the  sec- 
ond week. 

Constantly   swollen   and 

palpable. 
Rare. 

In  coma,  with  heart-fail- 
ure. 
Not  present. 


Only  typhoi  J  bacillus. 


Acute  Miliary  and 
Meningeal  Tuber- 
culosis. 

Disproportionately  high; 
120-150,  soft  and  small 


Irregular,  lasting  two  to 
three  weeks. 

Not  especially  distended. 

Lacking. 


Only  in  simultaneous  in- 
testinal tuberculosis. 


Usually  lacking. 


As    a    rule,    moderately 

swollen. 
Rare. 

In  coma,  or  collapse  with 
failiu^  of  lungs  or  brain. 

Not  present,  choroidal 
tubercles  frequently  de- 
monstrable. 

Frequently  tubercle  ba- 
cUli.       • 


CnAPTER    III 

SPECIAL   DISEASES  OF  WOUNDS 

ERYSIPELAS 

Erysipelas  is  an  acute  inflammation  of  the  skin  and  subcutaneous  tissuci 
and  of  the  mucous  membranes,  characterized  by  a  sudden  onset,  a  tendency  to 
spread  slowly  or  rapidly  along  the  surface,  rarely  into  the  deeper  tissues,  and 
a  self-limited  course  of  variable  duration,  usually  with  complete  resfitufio  $i 
integrum  of  the  affected  tissues.  Suppuration  is  infrequent  The  disease  ii-; 
usually  attended  by  marked  constitutional  symptoms,  including  fever.  Eiy- 
sipelas  is  caused  by  the  inoculation  of  a  wound  or  abrasion  of  the  skin  or 
mucous  membrane  with  the  Streptococcus  erysipelatis,  probably  identical  with,.; 
or  a  variety  of,  the  Streptococcus  pyogenes,  and  possessing  the  same  gross  and; 
microsco])ic  appearances  as  well  as  identical  behavior  in  nutrient  media.  The: 
cocci  occur  in  chains,  single  pairs  of  cocci  forming  the  links  of  the  chain. 
Single  cocci  are  from  0.3  to  0.4  fi  in  diameter.  The  Streptococcus  pyogenrt- 
may  be  stained  with  any  of  the  anilin  colors  and  by  Gram's  method.  If  in- 
oculated into  the  ear  of  a  rabbit,  a  local  erysipelatous  process  is  produced. 
The  c(K*ci  can  be  demonstrateMl  in  the  lymph  spaces  and  lymph  canals  of  ti» 
affected  tissues,  in  the  protoplasm  of  the  tissue  cells,  and  in  the  blood  capil- 
laries as  well  as  in  the  contents  of  the  vesicles  which  form  upon  the  skia 
surface.  The  germs  are  most  abundant  in  the  advancing  border  of  the  inflam- 
mation ;  they  are  usually  absent  from  the  tissues  where  the  process  has  existed 
for  several  days,  but  are  found  in  the  healthy-looking  skin  beyond  the  advane*^ 
ing  border.  The  inoculation  of  the  disease  may  take  place  in  a  wound,  cletB; 
or  infected,  during  any  stage  of  the  healing  process,  or  in  ulcers  of  any  de- 
scription.    The  period  of  incubation  is  short — twelve  to  forty-eight  hours. 

Onset  of  the  Disease. — In  some  cases  the  local  lesion  and  the  constitutional 
symptoms  appt^ar  together.      In  others  the  disease  begins  with   prodromata»; 
often  with  a  chill  and  a  rapid  rise  of  temperature  to  103^-105°  F.     There  it 
disturbance  of  the  stomach,  sometimes  vomiting,  and  pain  in  the  epigastrium; 
the  tongue  is  coated ;  headache  and  prostration  are  common.     A  lencocytosil 
of  from  12,000  to  20,000  is  commonly  present  during  severe  cases  of  erysipelas.  J 
In  mild  cases  the  leucocyte  count  is  usually  lower — 7,000-8,000    (Hayem).] 
Relative  increase  in  the  polymorphonuclear  forms  is  the  rule.     When  snppurt-^ 
tion  oecurs  the  leucoeytes  may  suddenly  rise  in  numl)er  to  a  high   grade—  ■ 
120  ' 
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),600  (Reinert),  59,400  (Epstein).  Leucocytosis  generally  varies  directly 
ith  the  fever,  but  may  be  entirely  absent  even  when  the  fever  is  high.  Bae- 
?rial  examinations  of  the  blood  have  generally  been  negative,  but  a  few  positive 
tsults  have  been  obtained  in  severe  cases  of  erysipelas — ^notably  of  the  phleg- 
monous type. 

The  local  hsion  follows  infection  in  twelve  to  forty-eight  hours.  Near  the 
site  of  the  inoculation  the  skin  becomes  bright  red  in  color,  at  first  in  sjwts ; 
the  sjx^ts  soon  coalesce,  and  a  uniform  red  area  is  produced  w^iich  slowly  or 
rapidly  increases  in  size.  The  inflamed  skin  is  swollen,  a  little  elevated,  edem- 
at(»us,  hot,  and  moderately  tender.  The  subjective  symptoms  of  burning  and 
itching  are  present.  Pain  is  usually  not  marked.  The  red  border  advances  in 
an  irregular,  wavy  line,  having  a  contour  which  has  been  likened  to  the  ad- 
vancement of  the  fire  in  a  piece  of  burning  paper.  The  redness  is  conunonly 
of  a  bright,  vivid  quality,  in  some  cases  tinged  with  yellow,  in  others  the  red- 
ness may  become  dusky,  almost  purple.  Vesicles  form  upon  the  surface  con- 
taining clear  serum ;  later  the  serum  becomes  cloudy,  and  the  vesicles  dry  up, 
forming  crusts.  In  some  cases  the  vesicles  coalesce  into  large  blebs  (erysipelas 
bullosiim).  In  facial  erysipelas,  swelling  of  the  eyelids,  ears,  and  lips  is  often 
very  great.  The  disease  progresses  along  the  surface  in  a  very  irregular  man- 
ne]^-sometimes  fast,  sometimes  slow — the  redness  fades  in  one  part  while 
advancing  in  another.  A  new  focus  of  inflammation  may  suddenly  appear 
in  a  distant  part  of  the  body.  The  disease  rarely  lasts  longer  than  fourteen 
days,  but  relapses  are  common,  and  a  part  from  which  the  disease  has  dis- 
appeared may  be  reinfected.  Desquamation  re^ilarly  follows.  (For  a  de- 
scription of  erysipelas  of  the  mucous  membranes,  see  Erysipelas  of  the  Face.) 

ConstitTitional  Symptoms. — The  gravity  of  the  constitutional  symptoms  cor- 
responds usually  with  the  extent  and  severity  of  the  local  lesion.  The  more 
severe  constitutional  symptoms  often  occur  in  erysij)elas  of  the  face  and  head. 
They  are  often  grave,  notably  in  those  debilitated  by  bad  hygienic  conditions 
and  by  drink.  The  fever  is  often  high ;  the  temperature  is  continuous,  remit- 
tent, or  intermittent,  or  quite  irregular.  Severe  headache  is  usual  in  cases 
of  facial  erysipelas,  and  delirium,  sometimes  of  a  furious  character,  occurs, 
notably  in  chronic  alcoholics.  Unfavorable  symptoms  are  vomiting  and  diar- 
rhea—sometimes of  a  bloody  character — delirium,  stupor,  and  coma.  Fading 
of  the  eruption  is  usually  followed  by  immediate  subsidence  of  the  fever. 

A  wound  infected  with  erysipelas  may  undergo  little  or  no  change  in  ap- 
pearance. Primary  union,  even,  may  not  be  interfered  with.  A  granulating 
iFound  may  be  unchanged  or  the  granulations  may  become  pale  and  flabby,  or 
liecome  covered  with  a  diphtheritic  membrane.  Only  in  bad  forms  of  erysipe- 
as — ^notably  in  the  cases  of  phlegmonous  and  gangrenous  erysipelas — do  the 
onnd  edges  become  necrotic.  Swelling  and  tenderness  of  the  communicating 
mphatic  glands  are  regularly  present,  oft(»n  very  early  in  the  disease.  Occii- 
)na]ly  the  inflammation  of  the  glands  may  be  followed  by  purulent  softening 
d  abscess. 
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Complications  of  Erysipelas. — The  complications  arc  numerous  and  varied. 
Localized  subcutaneous  abscesses  may  occur;  they  are  often  characterized  bjr 
rather  a  subacute  course.  There  will  be  formed  one  or  many  subcutaneom 
swellings,  without  redness  of  the  overlying  skin.  Moderate  pain  and  tende^ 
ness  with  distinct  signs  of  fluctuation  will  be  noted.  Diffuse  and  progressire 
necrosis  and  purulent  softening  of  the  subcutaneous  tissues  may  occur,  accom- 
panied sometimes  by  widespread  sloughing,  and  even  by  putrid  decomposition 
of  the  sul)cutaneous  tissues,  and  of  the  loose  connective  tissue  of  the  inte^ 
muscular  planes,  and  even  of  the  skin  itself  (Erysipelas  phlegmonosum.  Ery- 
sipelas gangrenosum).  In  these  cases  there  will  be  profound  constitutional 
depressi(m  and  marked  local  swelling,  but  redness  of  the  skin  may  be  abeent 
until  the  skin  is  about  to  be  perforated.  If  the  process  involves  the  skin  at  the 
start  a  hard  and  brawny  swelling  will  be  produced ;  the  skin  w^ll  be  red,  or 
dark  rod,  or  even  purple  in  color.  During  the  earlier  stages  of  the  process 
while  the  inflamed  skin  or  subcutaneous  tissues  are  undergoing  necrosis,  theia 
may  be  no  pus  at  all,  and  the  signs  of  fluctuation  will  be  absent.  If  an  incisioa 
be  made  into  the  part  at  this  time,  a  hard  edema  of  the  skin  and  subcutaneous 
tissues  will  be  noted.  The  smaller  blood-vessels  wall  bleed  but  little,  or  not  it 
all,  and  the  necrotic  tissues  will  resemble  bacon — both  in  appearance  and  con- 
sistency. If  incised  at  a  later  period,  after  purulent  softening  has  occurred, 
the  subcutaneous  tissues  appear  as  yellowish,  sloughing,  spongy  masses,  some- 
times having  a  putrid  odor,  from  which  a  thin  and  watery  pus  exudes.  Addi- 
tional infection  with  gasogenic  bacteria  produces  swelling  and  the  cha^acte^ 
istic  crackling  of  the  tissues  upon  pressure,  as  well  as  transmitting  a  sensation 
of  crei)itation  to  the  fingers. 

The  complications  affecting  the  contents  of  the  skull  are  sinus  phlebitis, 
meningitis,  and  pyemia  (see  Head).  Pyemia  is  to  be  recognized  by  the  cbsn- 
acteristic  chills,  followed  by  a  rapid  rise  of  temperature,  as  sudden  a  decline 
to  normal  or  below,  followed  by  sweating  and  by  the  formation  of  pyemie 
abscesses  (see  I^yeniia).  Pleurisy  and  pneumonia  occur,  and  are  to  be  recof 
nized  by  their  physical  signs.  Pericarditis  and  endocarditis  are  occasionil 
complications.  Acute  nephritis  is  not  uncommon,  to  be  recognized  by  the  cluu^ 
acteristic  changes  in  the  urine,  a  diminished  quantity  of  urine,  and  the  pres- 
ence of  albumin,  casts,  and  blood  cells.  Peripheral  neuritis  and  neuralgiii 
may  be  sequela'  of  erysipelas. 

TETANUS 

Tetanus  is  a  disease*  caused  by  the  inoculation  of  a  wound  with  tetanus 
bacilli.  The  tetanus  l)iicillns  is  a  rod-shaped  germ  4  to  5  /i  in  length,  witk 
rounded  ends.  Tli(»  Imcillus  forms  spores.  An  enlargement  occurs  at  one  end 
of  the  rod,  forming  a  rounded  knob,  giving  the  organism  somewhat  of  a  battle- 
dore shajx*.  Th(i  enlarged  end  is  tliree  or  four  times  the  diameter  of  the  rod 
itself.    The  rods  may  be  found  singly  or  in  threads.    The  bacilli  poaaeas  motit 
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r,  and  cilia  may  be  demonstrated  by  proper  staining.  The  cilia  may  occur 
,  tlie  ends  of  the  rods  or  from  various  points.  The  tetanus  bacillus  is  anae- 
mic, and  cannot  be  cultivated  in  the  presence  of  oxygen  ujurn  ordinary  plate 
iiltures.  In  order  to  determine  the  presence  of  the  bacilli  in  a  suspected  case 
I  tetanus  the  discharge  from  the  Avound  may  be  stained  with  gentian  violet, 
nethylene  blue,  or  other  anilin  stain.  A  recognition  of  the  spore-producing 
MLttledore  forms  is  necessary  for  a  microscopical  diagnosis ;  if  this  fails,  deep 
mltures  may  be  made  in  glucose  gelatin  for  thirty  hours  at  the  body  tempera- 
OTe,  and  the  culture  examined  for  spore-bearing  bacilli.  Inoculation  experi- 
ncaits  upon  mice  and  guinea  pigs  may  also  be  tried.     (II.  C.  Ernst,  loc.  cit.) 

The  germ  is  fojmd  in  the  tissues  at  or  near  the  site  of  inoculation,  but  it 
MS  not  been  demonstrated  in  the  blood  or  in  distant  organs,  except  in  very 
ire  instances.  It  is  supposed  that  the  sjTnptoins  of  the  disease  are  caused 
juefly  by  the  absorption  of  the  poisonous  products  accompanying  the  growth 
tf  the  bacilli  at  or  near  the  point  of  inoculation.  The  poison  seems  to  exert 
ts  influence  chiefly  upon  the  central  nervous  system,  and  through  the  medium 
«f  the  peripheral  nerves  upon  the  muscles.  There  are  no  characteristic  lesions 
i,  tetanus  found  after  death.  Punctate  hemorrhages  have  been  found  in  the 
nin  of  men  and  animals  after  death  from  tetanus,  and  changes  have  been 
leaeribed  in  the  medulla  and  in  the  cord,  as  well  as  in  the  peripheral  nerves, 
Nil  they  do  not  appear  to  be  constant. 

Tetanus  follows  punctured  wounds  and  contused  and  lacerated  wounds  of 
he  deeper  tissues,  rather  than  superficial  wounds,  as  might  be  expected  from 
ke  anaerobic  habits  of  the  organism,  but  superficial  abrasions  are  not  exempt 
ran  infection,  a  mere  scratch  of  the  forearm  having  boon  followed  by  tetanus 
a  one  of  my  own  cases,  as  well  as  in  other  cases  reported.  The  natural  habitat 
t  the  tetanus  germ  is  the  soil ;  certain  localities  appear  to  be  favorable  for 
ti  occurrence — for  example,  the  soil  of  certain  streets  in  the  city  of  New 
folk  has  been  found  to  contain  numerous  tetanus  germs  from  time  to  time, 
■d  certain  districts  on  Long  Island  are  said  to  furnish  an  unusual  number 
I  cases  of  tetanus.  In  tropical  countries  the  disease  appears  to  be  more  com- 
lon,  and  of  a  more  severe  type.  Wounds  of  the  hands  and  feet  a])pear  to  be 
ioealated  with  tetanus  more  often  than  wounds  in  other  regions.  Such  wounds 
Wt  more  apt  to  be  contaminated  wuth  the  soil,  and  it  is  probable  that  the  inocu- 
Ition  may  often  occur  from  the  contaminated  skin  in  a  certain  proportion  of 
Ites  rather  than  from  the  instrument  creating  the  wound.  Wounds  of  the 
■nd  produced  by  the  wadding  from  toy  pistols  have  been  followed  in  the  city 
I  New  York  by  tetanus  in  quite  a  large  number  of  cases.  Following  the  cele- 
pation  of  the  Fourth  of  July  in  this  city,  a  considerable  number  of  cases 

EUy  occur  from  wounds  of  this  character  upon  the  hands  of  boys.     Putrid 
c  materials  and  the  feces  of  the  herbivorous  animals  often  contain  the 
of  tetanus. 
Aevte  and  Chronic  Types  of  the  Disease. — Tetanus  is  usually  described  as 
jtoDiTing  in  an  acute  and  a  chronic  form,  but  no  definite  line  can  be  drawn 
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between  the  two  types  of  the  disease.  (In  two  acute  cases  of  tetanus,  Cah 
reports  a  leucoeytosis  of  11,S)00  and  10,600,  respectively — Ewing.)  It  in 
been  noted  that  a  large  proportion  of  those  cases  of  tetanus  which  develoj 
witliin  a  week  or  ten  days  from  the  time  of  inoculation  run  a  severe  and  usuil|) 
rapid  course,  and  end  in  death  in  a  large  proportion  of  cases.  In  those  ctsM 
developing  later  than  fourteen  days  from  the  time  of  inoculation  the  type  fli 
the  dis(»asc^  is  less  severe,  and  a  large  proportion  of  them  recover  independent||i 
of  the  character  of  the  treatment.  j 

Invasion  of  the  Disease. — The  first  symptoms  of  an  attack  of  acfltt 
tetanus  are  usually  stiffness  of  the  muscles  of  the  lower  jaw  and  of  the  nedu 
sometimes  difficulty  in  swallowing,  sometimes  stiffness  of  the  muscles  of  A 
wounded  limb.     The  contraction  of  the  masseter  muscles  is  usually  markai 
and  within  a  few  hours  the  mouth  can  only  be  opened  with  difficulty,  if 
all.     Painful  spasmodic  contractions  of  these  muscles  are  soon  added.    Duril 
the  next  twenty-four  hours  the  muscles  of  the  back  of  the  neck  become 
tracted  and  rigid,  and  later  all  the  muscles  of  the  back.     The  muscles  of  ll 
front  of  the  abdomen  and  of  the  lower  extremities  are  next  affected.    11 
muscles  of  the  upper  extremities  are  usually  but  slightly  involved.     The 
tractions  of  the  muscles  are  tonic  in  character,  and  to  the  touch  they  feel  of 
boardlike  hardness.    When  the  disease  is  fully  developed  there  are  added  cl 
spasms,  of  greater  or  less  severity,  brought  on  by  slight  sources  of  external  in 
tation.     ilarked  opisthotonos  may  occur  during  these  attacks. 

CouusE  OF  THE  Disease. — After  twenty-four  hours  the  disease  is  usuil 
fully  developed.     The  temperature,  wdiich  was  normal  or  but  little  elevated 
the  onset,  rises  several  degrees.     The  patient  suffers  from  retention  of  ui 
There  is  generally  from  time  to  time  profuse  sweating,  notably  after  the 
rence  of  a  gentral  convulsion.     Attempts  at  swallowing  cause  a  marked  s] 
of  the  muscles  of  deglutition  and  pain.     The  contracted  muscles  everywlm 
are  painful,  and  the  ])ain  is  greatly  increased  by  the  clonic  spasms.     The 
usually  remains  clear  throughout  the  disease,  although  confusion  of  ideas 
even  delirium  are  not  uncoiinnon  in  severe  cases  either  as  the  result  of 
disease  or  of  the  drugs  administered.     The  patient  is  unable  to  sleep;  he 
in  bed,  sometimes  upon  his  back,  sometimes  upon  his  side.     The  contridi 
of  the  muscles  of  the  face  produces  a  distorted  expression  of  the  couni 
The  eyelids  are  puckered  and  the  eyes  partly  closed.     The  nostrils  are 
widely  opened.     The  lips  may  be  drawn  away  from  the  teeth,  producing 
appearance  known  as  the  sardonic  grin.     The  head  is  drawn  strongly  In 
w^ard ;  there  is  a  deep  hollow  in  the  lumbar  region  of  the  back ;  the  lower  li 
are  rigidly  extended ;  there  is  plantar  flexion  of  the  feet.     In  the  most  K 
cases  of  tetanus  the  temperature  may  be  very  high.     The  temperature  is  usu 
continuous,  sometimes  with  moderate  remissions. 

A  fatal  result  may  occur  in  forty-eight  hours  or  less.     Patients  who  suTt 
the  first  six  days  of  the  disease  hav(»  a  better  chance  of  recovery.     Death 
from  exhaustion,  due  to  the  prolonged  and  violent  muscular  contractions,  to 
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lability  to  swallow  food,  to  pain,  to  loss  of  sleep,  and  occasionally  to  respiratory 
allure  during  a  general  clonic  convulsion.  If  the  patient  is  to  survive,  the 
'ever  diminishes;  the  clonic  muscular  spasms  l)ec()me  less  marked,  and  cease; 
the  tonic  contractions  slowly  diminish  in  intensity;  sleep  becomes  possible; 
the  patient  is  able  to  swallow.  The  muscular  rigidity  ceases  in  the  extremities, 
and  later  in  the  muscles  of  the  back  and  trunk.  Convalescence  is  usually 
gradual,  and  the  contraction  of  the  muscles  affecting  the  jaws  may  exist  for 
several  weeks.  Relapses  are  not  uncommon.  Severe  general  convulsions  and 
high  fever  are  of  bad  prognostic  imj)ort. 

Subacute  and  Chronic  Tetanns. — The  subacute  and  chronio  cases  of  tetanus 
ire  usually  developed  after  a  longer  period  of  incubation — from  ten  to  fifteen 
days,  or  even  more.  The  symptoms  are  like  in  kind  to  those  of  acute  tetanus, 
fcot  less  severe.  In  these  cases  the  wound  may  be  already  healed,  or  it  may 
be  partly  healed  and  have  the  appearance  of  a  mild  infection.  If  healed,  the 
Wf  may  be  somewhat  red,  swollen,  and  sensitive  on  pressure.  There  may 
he  moderate  fever  or,  in  the  chronic  cases,  none  at  all.  The  contraction  of 
die  muscles  may  be  general,  or  confined  to  certain  groups  of  muscles.  The 
Biitseles  of  the  jaw  are  uniformly  contracted.  The  muscles  of  the  extremities 
Dwy  escape,  and  the  spasms  may  be  confined  to  the  jaw,  some  of  the  muscles 
rf  the  back,  and  to  the  muscles  of  the  affected  limb.  Some  of  the  cases  of 
mbacute  tetanns,  even  those  which  do  not  develop  for  a  fortnight  or  more, 
ire  nevertheless  severe  in  character  and  fatal  in  their  results. 

Head  Tetanns  (Tetanus  hydrophobicus) . — This  form  of  the  disease  follows 
wounds  inoculated  with  tetanus  germs  in  the  region  supplied  by  the  twelve 
pairs  of  cranial  nerves.  It  is  characterized  commonly  by  unilateral  paralysis 
rf  the  muscles  supplied  by  the  facial  nerve,  and  by  notable  spasm  of  the 
BUfcles  of  deglutition.  Ptosis  is  usually  marked.  The  patient  is  unable  to 
nrallow,  and  attempts  at  swallowing  are  followed  by  spasmodic  contractions 
rfthe  muscles  of  the  throat  (Tetanus  hydrophobicus).  "  The  mortality  is  said 
■ot  to  be  greater  than  in  cases  of  ordinary  tetanus. 

Siifeiential  Diagnosis. — The  differential  diagnosis  between  tetanus  and  other 
Rmditions  should  not  be  difficult.  From  poisoning  by  strychnin  it  is  to  be 
Estinguished  by  the  fact  that,  though  the  muscular  contractions  in  strychnin 
poisoning  are  tetanic  in  character,  complete  relaxation  of  the  muscles  occurs 
ktween  the  spasms;  nor  are  the  muscles  of  the  jaw  especially  affected  in 
brchnin  poisoning  more  than  others.  Lockjaw  is  absent.  In  strychnin 
^nsoning  there  is  photophobia,  and  objects  are  seen  of  a  green  color.  The 
kflammatory  conditions  of  the  mouth,  neck,  and  throat,  which  lead  to  inability 
b  open  the  mouth,  are  usually  accompanied  by  a  definite  local  lesion  not 
Bfficult  to  recognize,  and  the  hard,  boardlike  condition  of  the  masseter  muscles 
I  absent.  Inflammation  of  the  temporal  maxillary  articulation  is  attended  by 
ileal  pain  and  tenderness.  The  condition  known  as  tetany  bears  a  similarity 
I  tetanus  only  in  name.  This  disease  sometimes  follows  operations  upon  the 
brroid  gland  (see  also  Gastric  Tetany).  A  nonfatal  condition  of  muscular 
10 
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contractions  somewhat  similar  to  tetany  may  occur  in  young  hysterical  an^ 
nervous  individuals.  The  symptoms  are  tonic  spasms  of  the  muscles  of  the 
upper  extremity,  rarely  the  lower.  Pressure  upon  the  nerve  trunk  supphing 
the  affected  muscles  produces  spasm  of  these  muscles  (Trousseau^s  symptom). 
(See  Gastric  Tetany.) 

RABIES 

S3monyni8. — Hydrophobia,  madness;  French,  La  Kage;  German,  Hunds- 
wuth,  Wuthkrankheit ;  Italian,  Rabbia,  Lyssa. 

Definition. — Rabies  is  an  acute,  contagious  disease,  produced  by  inoculation 
of  a  wound  with  a  specific  virus  contained  in  the  saliva  of  a  rabid  animal,  wt 
ally  transmitted  by  a  bite. 

The  exact  nature  of  the  infectious  agent  is  not  certainly  known,  but  that 
it  is  some  form  of  micro-organism  there  can  be  no  doubt. 

Rabies  in  Man. — In  man  the  disease  is  characterized  by  a  rather  long  period 
of  incubation,  by  extreme  mental  depression  and  anxiety,  by  the  occurrence  of 
violent  spasms  of  the  muscles  of  deglutition  and  respiration,  later  by  generil 
convulsions,  delirium,  and  finally  by  paralysis,  exhaustion,  and  death.  All 
cases  end  fatally,  and  the  duration  of  the  disease  is  but  a  few  days.  Reported 
recoveries  are  few  and  doubtful. 

Animals  Affected. — All  mammals  and  birds  are  susceptible.  The  disease  ii 
frequent  among  dogs,  and  the  dog  family  in  general,  is  less  common  among 
cats,  and  is  occasionally  observed  among  cattle,  sheep,  and  pigs,  rarely  in 
horses. 

Distribntion. — ^Rabies  occurs  in  all  civilized  parts  of  the  world  except  in 
Australia,  where  it  has  been  kept  out  by  strict  quarantine.  Of  the  countriei 
of  Continental  Europe,  it  is  very  frequent  in  Russia;  has  become  rare  ii 
Germany,  Norway,  Sweden,  Denmark,  and  Switzerland.  It  is  rare  in  Enf- 
land,  and  is  fairly  common  in  the  United  States.  In  those  countries  vfhm 
the  disease  is  now  infrequent  it  has  been  held  in  check  by  strictly  enforciqg 
the  muzzling  of  dogs.  Hydrophobia  from  the  bites  of  animals  other  than  ti» 
dog  is  relatively  rare  in  all  countries,  though  a  moderate  number  of  easel 
occur  in  Russia  from  the  bites  of  rabid  wolves.  The  danger  of  bites  fr«l 
rabid  animals  varies  with  the  extent  and  situation  of  the  wounds  and  wift 
the  species  of  animal.  Severe  lacerated  wounds  and  wounds  of  regions  ricUj 
supplied  with  nerves — the  face  and  hands — are  more  dangerous  than  woimdi 
of  the  lower  limbs  and  trunk.  This  is  partly  owing  to  the  protection  afforddl 
by  clothing,  since  much  of  the  virus  contained  in  the  saliva  remains  on  ^ 
cloth,  the  teeth  being  rendered  oouiparatively  clean.  Bites  involving  laigK 
nerve  trunks  anywhere  in  tlio  l)ody  are  particularly  dangerous.  It  has  abl 
been  observed  that  dogs  and  other  animals  with  long  thick  hair  are  less  «f 
to  be  infected  tlian  are  animals  witli  short  hair,  or  those  from  whom  the  hai 
has  been  cut  away.     While  the  largest  number  of  cases  follow  bites  by  dop 
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Tites  by  wolves  and  cats  are  more  dangerous.  While  deep  wounds  are  more 
ipt  to  be  followed  by  the  disease,  still  inoculation  may  occur  upon  abraded 
surfaces,  as  from  licking  by  a  pet  animal,  and  the  disease  has  followed  inocu- 
lation while  performing  autopsies  upon  the  bodies  of  men  and  animals  dead 
of  the  disease.  Men  are  more  likely  to  contract  hydrophobia  than  women, 
partly  owing  to  their  mode  of  life  and  partly  to  the  protection  afforded  by 
skirts  and  petticoats.  Two  fifths  of  all  cases  of  hydrophobia  occur  in  children 
lesjs  than  fifteen  years  of  age,  and  many  of  the  bites  are  upon  the  head,  neck, 
and  face.  This  is  owing  to  their  use  of  the  streets  as  a  playground,  to  their 
ignorance  of  danger,  and  to  their  weakness  and  consequent  inability  to  fight 
off  a  rabid  dog.  What  proportion  of  bites  by  rabid  animals  are  followed  by 
hydrophobia  it  is  not  easy  to  say ;  probably  less  than  half.  The  statistics  given 
van-  from  16.G  per  cent  by  Leblanc  to  more  than  fifty  per  cent  (Bouley). 
Among  266  persons  bitten,  collected  and  reported  by  Bouley,  there  were  152 
deaths.  Of  these,  120  were  bitten  on  the  face  and  hands.  The  mortality  fol- 
kwing  the  bites  of  rabid  wolves  has  been  estimated  at  from  sixty  to  eighty 
per  cent,  ilore  cases  of  hydrophobia  occur  in  the  spring  and  summer  months 
than  during  the  rest  of  the  year. 

Vatnre  and  Distribution  of  the  Contagion. — ^From  its  behavior  we  know  that 
rabies  must  be  due  to  some  specific  organism,  but  as  yet  no  one  has  been  able 
to  recognize  or  isolate  it  with  certainty.  The  disease  bears  a  striking  analogy 
to  tetanus,  since  in  its  distribution  the  virus  follows  the  peripheral  nerves  to 
the  central  nervous  system.  The  virus  is  found  in  all  parts  of  the  nervous 
iTstem  after  death,  but  is  most  abundant  and  produces  the  most  marked  micro- 
scopic changes  in  the  medulla.  The  passage  of  the  virus  from  the  point  of 
inoculation  to  the  medulla  may  be  prevented  by- severing  the  spinal  cord,  as 
proven  by  experiment.  The  saliva  and  the  salivary  glands  contain  the  virus, 
and  in  the  saliva  the  virus  is  present  for  a  day  or  two  before  the  symptoms 
rf  the  disease  are  manifest.  The  pancreas  and  suprarenal  capeule  may  contain 
the  virus,  as  may  also  the  milk.  The  blood,  the  muscles,  and  the  lymphatic 
l^ds  are  innocuous.  The  virus,  when  filtered  through  plaster  and  injected 
into  animals,  produces  a  toxemia  with  nervous  symptoms  resembling  the  dis- 
€Me  itself.  The  virus  is  destroyed  by  light,  by  drying,  and  by  heat.  Direct 
nnlight  destroys  it  in  about  forty  hours.  Water  preserves  it,  and  in  glycerin 
it  may  be  kept  almost  indefinitely.  When  dried  in  the  air,  protected  from 
Il^t  and  putrefaction,  it  gradually  loses  its  virulence,  and  at  the  end  of  fifteen 
Jays  becomes  harmless,  this  being  the  method,  now  in  general  use,  used  by 
Pasteur  in  preparing  his  material  for  protective  inoculation.  The  virus  is  not 
injured  by  cold,  and  may  remain  active  in  the  bodies  of  animals  buried  in  the 
ground  for  many  days.  It  is  quickly  destroyed  by  1-1,000  TTgcla  solution, 
and  by  formalin.  It  loses  its  virulence  almost  immediately  when  mixed  with 
m  equal  quantity  of  bile. 

Incnbation. — The  period  of  incubation  in  man  varies  witliin  wide  limits. 
The  shortest  period  has  been  twelve  days.    The  longest  is  not  definitely  knoAvn. 
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It  is  certainly  as  much  as  a  year,  and  may  be  longer.  The  average  is  fortj^ 
days.  It  is  unusual  for  the  disease  to  develop  after  three  months,  and  nKf 
after  six  months. 

Pathology. — There  are  no  gross  pathological  changes  characteristic  of  rabiei 
found  after  death  in  either  men  or  animals.  In  man  the  blood  remains  fluid 
after  death,  and  is  dark  in  color.  Congestion  of  the  throat,  gullet,  and  stomidi; 
are  commcm.  There  may  be  congestion  of  the  lungs,  with  emphysema.  The 
hraiu  and  its  meninges  are  often  congested.  In  dogs  similar  lesions  are  ob-^ 
served,  but  the  most  characteristic  finding,  and  one  which  furnishes  strong, 
corroborative  evidence  in  a  suspicious  case,  is  the  absence  in  the  stomach  d 
food  and  the  presence  of  foreign  material — wood,  straw,  grass,  hair,  wool,  uA 
the  like.     Such  are  found  in  ninety  per  cent  of  the  cases. 

Postmortem  Diagnosis. — The  most  valuable  means  of  diagnosis  is  by  the 
luicroscopic  examination  of  portions  of  the  nervous  system.  When  a  humili 
being  has  been  bitten  by  an  animal  suspected  of  rabies  it  is  im|)ortant  to  knot 
whether  the  animal  was  actually  rabid  in  order  that  preventive  treatment  miy 
be  commenced  at  ouco.  Formerly  the  only  certain  means  of  diagnosis  waa  ly 
inoculating  an  animal,  usually  a  rabbit,  with  some  of  the  medulla  of  the  if% 
suppos(»d  to  have  been  mad.  The  inoculations  were  made  beneath  the  duit 
of  the  rabbit  in  order  to  produce  the  most  active  infection  and  the  shortert 
period  of  incubation,  but  this  period,  being  from  sixteen  to  twenty  days  01 
more,  was  too  long  to  be  useful,  since  it  has  been  found  by  experience  that  il 
order  to  procure  adequate  protection  the  preventive  inoculations  must  be  mads 
within  one  week  of  the  receipt  of  the  bite.  At  the  present  time  microscope 
examination  of  portions  of  the  nervous  system  of  an  animal  dead  of  rabifll 
furnishes  data  which  are  conclusive,  so  that  a  positive  diagnosis  is  now  possible 
within  from  twenty-four  to  seventy-two  hours.  The  animal  should  be  allonwJ 
to  die  of  the  disease,  since  if  killed  the  microscopical  appearances  sought  ffll 
may  be  absent. 

The  work  of  Van  Gehuchten,  Xelis,  and  Negri  have  rendered  a  microscopk 
diagnosis  possible.  The  details  of  the  two  methods  given  below  are  froB 
Ravenel,  in  Osier's  "  Modem  Medicine,"  vol.  iii,  page  57  et  seq. : 

Van  Gehuchten  and  Xelis  believe  that  the  virus  acts  by  preference  oa  thi 
peripheral  cerebrospinal  and  8\Tiij)athetic  ganglia.  The  most  constant  and  maikri 
lesions  are  found  in  the  intervertebral  and  the  pneumogastric  ganglia.  They  coft 
sist  of  the  atrophy,  the  invasion,  and  the  destruction  of  the  nerve  cells  by  new 
formed  cells,  due  to  the  proliferation  of  the  cells  of  the  endothelial  capsule.  Th 
new-formed  cells  increase  in  number,  invade  the  protoplasm  of  the  nerve  ceD 
and  finally  ooeiij)y  the  entire  capsule,  the  nerve  cell  ])ro])er  having  completely  dk 
appeared,  while  in  its  place  is  seen  a  mass  of  round  cells.  The  nerve  cells  whid 
are  no\  destroyed  may  show  various  de^j^enerative  clianges  of  the  protoplasm  an 
nuclei,  such  as  vacuolation,  eccentricity  of  the  nuclei,  chromatolysis,  etc.  1 
advanced  cases  practically  all  the  nerve  cells  may  be  destroyed,  and  the  sectic 
has  much  the  appearance  of  an  alveolar  sarcoma.    These  changes  have  been  foui 
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ID  a  great  variety  of  animals.    They  are  best  observed  in  dogs  and  cows,  but  are 
finite  characteristic  in  all  animals  studied. 

In  1903,  Negri  announced  the  discovery  of  certain  bodies  in  the  nerve  cells 
of  rabid  animals.  They  are  found  especially  in  the  horn  of  Ammon.  They  are 
from  1  to  23  ft  in  diameter,  oval,  round  or  triangular  in  shape,  according  to  their 
fixe  and  position  in  the  cell.    They  are  strongly  eosinophilic. 

The  Xegri  bodies  are  described  as  consisting  of  a  fundamental  substance,  Tvhich 
is  homogeneous,  nongranular,  and  hyaline  in  appearance,  resembling  coagulated 
albumin.  Within  them  are  clear  shining  areas,  which  at  first  sight  appear  to  be 
vacuoles,  but  under  higher  powers  show  one  or  more  points  of  deei)er  color.  They 
ire  quite  resistant  to  external  agencies,  remaining  unchanged  for  a  long  time  by 
putrefaction,  desiccation  (one  hundred  and  eighty-three  days),  etc.  Material  may 
be  preserved  in  glycerin  for  eighty  days  without  altering  the  Xegri  bodies.  They 
are  destroyed  by  thirty-three  per  cent  solution  of  caustic  potash. 

They  are  well  brought  out  by  dilute  solutions  of  acetic  acid  or  by  ten  per  cent 
cwnic  acid,  or  by  immersion  in  thirty-three  per  cent  alcoliol  for  forty-eight  hours, 
or  by  staining  after  the  method  of  Mann  or  Romanowsky.  They  are  especially 
numerous  and  large  in  cases  of  rabies  of  long  incubation  period  (Xegri).  They 
ire  best  developed  in  the  horn  of  Ammon,  less  in  the  cells  of  Purkinje,  and  less 
itill  in  tlie  spinal  ganglia  and  vagus. 

The  nature  of  the  bodies  is  unknown.  Negri  believes  them  to  be  protozoa,  and 
considers  them  the  causative  agents  of  the  disease.  Valentie  reports  that  the  virus 
of  rabies  is  neutralized  in  the  test-tubes  as  well  as  the  living  body  by  quinine,  while 
no  other  alkaloid  was  found  which  had  this  power.  This  is  held  as  strong  evidence 
of  the  protozoan  nature  of  the  bodies. 

Balies  has  made  an  exhaustive  study  of  the  matter  and  confirms  the  practically 
constant  presence  of  Xegri  bodies  in  the  brain  in  rabies,  although  he  does  not 
consider  them  the  actual  parasite,  but  rather  evidence  of  the  resistance  on  the 
part  of  the  cell,  by  which  it  is  able  to  englobe  and  encapsulate  the  invading  organ- 
wn.  He  believes  the  fine  round  granules  coloring  a  blue  or  black  with  the  Cajal- 
Giemsa  stain  to  be  the  ])arasite  in  its  active  state.  These  granules  are  found  exclu- 
OTely  in  the  protoplasm  of  the  degenerated  nerve  cells  in  the  most  severely  involved 
areas  of  the  nervous  system,  wliereas  the  Negri  bodies  occur  in  cells  but  little 
altered  and  having  no  close  connection  with  the  symptoms.  He  believes  the  Xegri 
bodies  to  be  encapsulated  parasites  undergoing  involution  or  degeneration. 

For  diagnosis  by  the  method  of  Van  Gehuchten  and  Xelis,  the  plexiform  gan- 
^ion  of  the  pneumogastric  nerve  is  selected,  as  it  is  easily  dissected  out,  and  pre- 
lents  the  characteristic  changes  in  the  ganglion  cells.  In  dogs,  the  ganglion  is 
vadily  found  by  cutting  down  on  the  pneumogastric  nerve  in  the  neck,  and  follow- 
ng  it  up.  Near  the  skull  it  divides  into  two  branches,  on  one  of  which  (the 
mailer)  is  found  a  small,  oval,  reddish  ganglion,  the  cervical.  The  larger  branch 
uters  the  plexiform  ganglion,  which  is  easily  recognized  by  its  fusiform  shape  and 
liite  or  grayish  color.  It  is  seldom  more  than  a  half  inch  from  the  foramen,  and 
is  generally  necessary  to  cut  the  nerve  as  it  emerges  from  the  skull.  The  ganglion 
ay  he  prepared  for  section  by  any  of  the  rapid  methods. 

The  best  stain  for  general  use  is  hemalum  (Gruber),  made  up  with  a  0.5  per 
nt  solution  of  carbolic  acid,  and  counter  stained  with  eosin.     This  method  has 
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been  in  use  at  the  laboratory  of  the  Btate  TJve  Slock  Sanitary  Boanl  of  Pennsyl- 
vania for  five  years,  and  lias  been  found  most  sal  is  factory,  A  large  niiiulH^r  of 
cases  have  been  eonti'olled  by  in(X*ubilion,  and  no  error  ba*^  yc't  been  foimd*  While 
the  lesions  cannot  be  confiklered  speciijc,  smee  Biniibir  clianges  have  been  Doled 
occasionally  in  other  toxic  conditions,  and  in  the  ganglia  of  aged  dogs,  yet  by 
tlieir  extent  and  conj^timt  occurrence  in  rabies  tliey  liave  an  onquestionable  ftig- 
niPieance,  and,  taken  in  connection  with  even  a  meager  history,  have  an  absoluj 
diagnostic  value. 

Certain  precautions  must  be  observed ;  The  animal  nnist  be  allowed  to  die 
the  disease.     Tlie  lesions  may  be  slight  or  entirely  wanting  in  aninials  killeci  pre- 
maturely, and  in  such  cai^es  their  absence  does  not  preclude  the  existence  of  rabies. 
If  aljsent  after  death  from  the  disease,  we  can  positively  deny  the  existence  of 
rabies, 

A  diagnosis  can  be  made  Tothin  twenty- four  hours  by  rapid  fixation  and  mount- 
ing, and  is  easily  made  within  forty-eight  hours* 

The  diagnosis  by  the  method  of  Negri  has  advantages  over  the  above  in  that 
the  Negri  bodies  are  usually  found  early  in  the  disease,  are  not  aiTected  by  putre- 
factive changes  incident  to  delay  in  obtaining  the  material,  and  t!ie  technic  is  more 
simple.  In  practice  a  small  portion  of  the  brain  should  be  taken  from  the  cortei 
of  tlie  cerebellum,  and  also  from  Ammon'e  horn,  as  the  bodies  may  be  numerous 
in.  one  area  and  not  in  the  other.  The  pieces  of  tissue  may  be  fixed  in  Zenker's 
fluid  embedded  in  paraffin,  and  stained  with  eosin  and  methylene  blue.  The  bodies 
eliow  red  against  the  blue  background  of  the  cell.  The  stains  of  Mann  and  Roman- 
owsky  are  especially  recommended. 

The  process  of  hardening  and  cutting  may  be  dispensed  with  and  the  exami- 
nation for  Negri  bodies  made  directly  in  the  fresh  tissues  by  the  smear  method, 
which  has  been  found  very  satisfactory.  It  lias  the  great  advantage  of  giving 
practically  an  immediate  diagnosis.  It  in  described  l>y  Gorbam  as  follo\vs:  The 
top  and  occipital  portions  of  the  skull  are  removed,  and,  without  taking  out  the 
brain,  pieces  3  to  4  mm.  in  diameter  are  taken  from  the  cerebral  cortex  in  the 
region  of  the  crucial  sulcus,  tlie  cortex  of  the  cerel^ellum,  and  the  hippocampus 
major.  Thc&e  are  placed  on  a  w^ell-cleancd  slide  and  crushed  under  a  cover-glass 
nntil  the  matter  Bpreads  to  the  edge  of  the  cover,  which  is  then  drawn  slowly  and 
evenly  the  length  of  the  slide,  leaving  a  uniform  film  of  brain  matter,  Ttie  slide 
is  then  immeriH^d  in  w^ood  alcohol  for  one  to  tliree  minutes  and  dried  in  the  air. 
The  stain  is  made  by  adding  2  drops  of  a  saturated  alcoholic  solution  of  rose  anilin 
violet  and  IG  drops  of  a  one-half  saturated  aqueous  solution  of  meth3'lene  blue 
to  18  c.c,  of  distilled  water.  Flood  the  slide  with  tliis  stain  and  heat  gently  until 
steam  rises,  wash  in  w^ater  and  dry.  The  Negi'i  bodies  appear  as  pink,  crimson, 
or  nuigenta  inclusions  in  the  blue  nerve  cells.  The  color  taken  depends  on  the 
condition  of  the  material  and  the  pro|>er  mixture  of  the  stains.  In  early  cases 
the  bodies  are  found  only  in  the  large  cells,  w^hile  in  advanced  cases  they  are  fo\md 
in  all  kinds  of  nerve  cells, 

Volpino*s  osmic-aeid  method  is  rapid  and  simple.    A  portion  of  the  bom  of  Am- 
mon  is  removed  and  cut  Into  segnu^nts  3  to  4  mm,  thick,  which  are  put  into  test-  m 
tubes  containing  4  to  5  c.c,  of  a  one-j^er-ccnt  solution  of  onmic  acid.    After  five  to  six  1 
hours  or  longer  they  are  removed  and  washed  in  water  for  half  an  hour,  then  put 
into  absolute  alcoliol  for  three  to  f<mr  hours.     They  may  then  be  cut  by  hand  and 
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cnountod  in  glycerin.  It  is  not  netessary  to  harden  the  tissue,  since  a  fairly  thin 
section  can  be  readily  pressed  out  on  the  slide.  The  preparation  is  brownish  in 
color,  the  cells  are  liglit  cofifee-color,  the  nuclei  paler,  and  the  nucleoli  strongly 
colored.  The  Negri  bodies  are  seen  in  the  cells,  and  resemble  nucleoli.  There 
may  be  one  or  several  to  a  cell. 

The  discovery  of  Negri  has  been  abundantly  confirmed,  and  while  the  etiological 
Bignificance,  as  weU  as  the  nature  of  the  bodies,  is  still  in  doubt,  they  have  been 
shown  to  be  very  valuable  for  the  purpose  of  making  a  rapid  histological  diagnosis. 
Bertarelli  states  that  in  more  than  1,000  examinations  the  Negri  bodies  were  never 
found  in  animals  free  from  rabies,  and,  on  the  other  hand,  were  present  in  all 
infected  animals,  with  three  exceptions.  Poor,  at  the  Health  Department  Labo- 
ittory,  New  York,  has  examined  material  from  17  cases  of  rabies  from  natural 
infection,  16  cases  of  the  inoculation  disease,  and  22  controls.  The  Negri  bodies 
vere  found  in  all  cases  of  natural  infection,  and  in  all  of  the  inoculation  cases 
except  one  dog  wliich  was  killed  on  the  first  appearance  of  nervous  symptoms. 
Among  the  controls  one  case  of  experimental  tetanus  showed  a  few  minute  eosino- 
phile  bodies  in  the  Purkinje  cells  of  the  cerebellum,  which,  however,  could  be 
differentiated  from  the  Negri  bodies.  He  confirms  fully  the  diagnostic  value  of 
the  method. 

Clinical  Diagnosis  of  Babies  in  Dogs. — ^The  period  of  incubation  in  dogs  is 
said  to  be  shorter,  on  the  average,  than  in  man.  Seven  days  the  shortest  period. 
Thirty  days  as  an  average,  though  it  may  be  prolonged  to  eight  months.  The 
disease  is  ordinarily  described  as  occurring  in  two  types:  the  furious  and  the 
faralytic  typCy  according  to  the  predominance  of  one  or  the  other  set  of  symp- 
toms. In  some  cases  the  stage  of  excitement  is  prolonged  for  several  days,  and 
is  followed  by  a  short  paralytic  stage  just  before  death,  while  in  others  the 
stage  of  excitement  is  very  short  while  the  paralytic  symptoms  are  marked 
from  the  outset.  The  latter  type  is  fairly  common  in  dogs,  and  notably  so 
after  experimental  inoculation.  It  is  said  to  be  the  prevalent  type  in  Turkey. 
It  is  far  less  dangerous  to  man  than  the  furious  type,  since  the  muscles  of  the 
jaws  are  paralyzed  so  that  the  animal  cannot  bite. 

Symptoms  of  the  Fubious  Type. — The  early  symptoms  consist  of  changes 
in  disposition*     The  animal  is  restless,  uneasy,  and  excitable.     He  will  obey 
kis  master,  but  not  so  quickly  as  in  health.     The  appetite  remains  good,  and 
may  be  excessive.     A  very  constant  and  highly  suspicious  symptom,  which 
should  be  the  signal  for  confining  the  animal  and  keeping  him  under  close 
observation,  is  the  disposition  to  swallow  indigestible  articles — pieces  of  wood, 
straw,  dirt,  etc.    The  animal  gnaws  and  tears  at  woodwork,  blankets,  rugs,  and 
other  similar  articles  in  an  unaccustomed  manner.     Alternate  periods  of  de- 
pression and  of  excitement  are  observed.     The  animal  seeks  solitude,  hides  in 
dark  comers,  and  avoids  his  friends,  and  again  is  more  demonstrative  and 
affectionate  than  normal.     At  this  time  he  may  exhibit  signs  of  transient  de- 
lirium, watching  and  attacking  imaginary  objects.     The  animal  is  now  very 
dangerous,  and  may  even  bite  his  friends,  if  startled.     Presently  s])asinodic 
xmtraction  of  the  muscks  of  deglutition  comes  on.    The  animal  is  no  longer 
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able  to  eat.  He  may  choke,  as  though  a  foreign  body  were  in  the  throat,  and 
the  examination  of  the  mouth  is,  of  course,  dangerous.  The  sound  of  the  bazk 
is  altered,  and  ends  in  a  high-pitched  howl  different  from  the  ordinary  voioft 
The  successive  yelps  are  not  followed  by  complete  closure  of  the  jaws.  There 
is  no  fear  of  water,  and  the  animal  continues  to  drink  greedily  until  swallowing 
becomes  imj)()8sible.     It  is  noteworthy  that  there  is  never  fear  of  water  in  dogs. 

I'he  animal  soon  reaches  the  furious  stage.  He  has  hallucinations  of  si^t 
and  licaring,  attacks  furiously  his  master  or  any  other  person  who  crosses  his 
path.  Unless  confined,  he  may  run  for  long  distances — many  miles — ^finallj 
returning  home  or  continuing  until  he  drops  from  exhaustion.  His  coat  is 
rough  and  dirty',  his  tail  between  his  legs,  his  mouth  partly  open,  and  frothy, 
tenacious  saliva  drops  from  his  jaws.  He  usually  runs  straight  ahead,  and 
does  not  turn  out  of  his  way  to  bite  unless  interfered  wath.  The  duration  of 
this  stage  may  be  only  a  few  hours  or  may  last  three  or  four  days.  It  is  fol- 
lowed by  the  paralytic  stage,  characterized  by  progressive  weakness  of  the 
muscles,  emaciation,  paralysis  of  the  muscles  of  swallowing  and  of  the  jaw. 
The  mouth  hangs  o]ien,  and  cannot  be  closed.  The  animal  staggers  in  his  gait, 
and  is  finally  unable  to  stand.  There  is  gradually  increasing  dyspnea.  There 
may  be  general  convulsions.  Stupor  sets  in,  from  which  the  animal  can  he 
aroused  only  with  difficulty.  Death  occurs  from  exhaustion  and  complete  paral- 
ysis. The  duration  of  the  disease  is  from  three  to  six  days,  rarely  as  long 
as  ten.  The  furious  type  is  the  most  common  form,  and  occurs  in  about  eighty 
per  cent  of  the  cases. 

Pailvlytk;  Tyi»e. — The  paralytic  type  of  the  disease  is  less  common,  and 
far  less  dangerous  to  man.  It  commences,  as  in  the  other  form,  by  restlessness 
and  exciteniont,  followed  by  the  desire  for  seclusion,  so  that  the  animal  hides 
and  avoids  observation.  The  stage  of  maniacal  fury  is  wanting.  The  typical 
symptoms  begin  with  paralysis  of  groups  of  muscles,  extending  to  other  groups 
until  all  the  muscles  are  paralyzed.  The  muscles  first  affected  are  those  of  the 
jaw.  The  mouth  hangs  open  and  cannot  be  closed,  swallowing  is  impossible, 
the  tongue  hangs  out,  and  becomes  dry  and  brown.  The  animal  is  quite  unable 
to  bite,  and  apparently  does  not  wish  to  do  so.  The  saliva  drools  from  the 
mouth  as  in  the  other  form.  The  duration  of  the  disease  is  very  short;  death 
occurs  in  from  two  to  four  days,  as  a  rule,  of  complete  paralysis.  Forms  inte^ 
mediate  between  these  two  are  not  uncommon. 

The  Disease  in  Man. — Premonitory  Symptoms. — The  wounds  from  a  rabid 
bite  usually  heal  without  more  reaction  than  is  common  in  other  similar  wounds. 
In  some  cases  there  is  marked  dej)ression  of  spirits  and  anxiety,  though  thif 
may  have  no  relation  to  the  disease  itself;  still,  it  has  been  observ^ed  in  childrei 
and  in  adults  who  did  not  know  that  they  had  been  bitten  by  a  rabid  animal 
Toward  th(»  end  of  the  ]ierio(l  of  incubation  there  may  l)e  pain  and  tingling 
or  numbness  in  tin*  scars,  or  ]min  along  tli(»  course  of  the  principal  ner\'e  trunk 
of  the  affected  limb.  The  first  syinj)toins  of  the  <lisease  are  usually  marke 
mental  depression,  together  wuth  hyperesthesia  of  the  skin  and  of  the  spedi 
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lenses.  There  are  sometimes  chilly  sensations,  or  a  chill  and  a  rise  of  tem- 
perature amounting  to  two  or  three  degrees.  After  a  few  hours  or  a  day  the 
patient  has  a  sense  of  constriction  in  the  throat.  Swallowing  becomes  difficult. 
There  is  a  sense  of  oppression  in  the  chest.  The  voice  liecomes  hoarse.  Mental 
imtability,  intense  anxiety,  and  sus])icion  exist.  Attacks  of  maniacal  delirium 
are  only  noted  in  the  later  stages  of  the  disease.  There  is  a  moderate  rise  of 
temperature — 100°  to  101°  F. — and  a  rapid  pulse.  In  some  cases  the  tem- 
perature wall  rise  no  higher,  in  others  there,  is  a  progressive  increase  in  the 
fever  until  death,  so  that  the  temperature  may  reach  104°  or  105°  F.,  or  even 
higher,  during  the  last  hours  of  the  disease.  The  pulse  regularly  becomes  more 
and  more  rapid  until  death.  It  is  at  first  full,  and  later  on  becomes  more  and 
more  rapid,  feeble,  and  compressible. 

Stage  of  Excitement. — As  the  hours  go  by  the  condition  of  the  patient 
grows  rapidly  worse ;  there  is  an  ever-increasing  anxiety,  amounting  to  extreme 
terror.  The  face  is  pale,  and  horror  is  depicted  on  every  lineament.  There  is 
extreme  thirst.  The  patient  makes  desperate  efforts  to  drink  water,  but  the 
attempts  to  swallow  cause  a  spasm  of  the  muscles  of  the  throat.  The  water  is 
ejected  from  the  mouth  wath  some  force.  These  futile  efforts  lead  to  a  dread 
of  water,  until  the  mere  attempt  to  take  it,  or  even  the  sight  of  water  will 
produce  spasms  of  the  muscles  of  deglutition  and  respiration,  with  a  sense 
of  suffocation,  cessation  of  respiration,  and  intense  agony  of  mind.  These 
spasms  produced  by  slight  external  sources  of  irritation  are  the  most  con- 
stant and  characteristic  feature  of  the  disease.  Owing  to  the  intense  hyper- 
esthesia of  the  skin  and  of  all  the  special  senses,  the  convulsive  attacks  may 
be  brought  on  by  a  bright  light,  by  a  sudden  noise,  by  a  draught  of  air,  or  by 
in  odor.  The  spasms,  at  first  Confined  to  certain  groups  of  muscles,  become 
general.  They  are  tetanic  in  character.  There  may  be  opisthotonos,  with  sus- 
pension of  respiration.  In  some  cases  they  resemble  the  convulsions  of  hys- 
teria. During  the  convulsions  the  voice  is  changed  in  character,  and  may 
acquire  a  quality  which  has  been  likened  to  the  bark  of  a  dog.  Between  the 
convulsive  attacks  the  muscles  are  relaxed,  thus  differing  from  tetanus,  but  as 
time  goes  on  the  seizures  are  more  frequent  and  more  prolonged.  The  patient 
through  terror  and  agony  becomes  delirious  during  the  attacks.  In  the  inter- 
vals be  can  usually  be  recalled  to  his  senses.  While  maniacal  he  may  do  him- 
self or  others  serious  injury,  and  may  strive  to  bite  those  about  him.  There 
is  marked  salivation  and,  since  the  patient  caimot  swallow,  the  viscid  saliva 
drools  from  the  mouth.  He  is  continually  spitting  in  his  efforts  to  get  rid  of  it. 
Tomiting  is  frequent.  The  vomited  matter  may  contain  blood.  During  the 
ittaeks  there  is  intense  dyspnea,  due  to  the  spasm  of  the  diaphragm  and  inter- 
ostal  muscles,  though  the  glottis  is  not  closed.  Death  may  occur  during  one 
f  the  prolonged  spasms  from  asphyxia.  The  duration  of  the  stage  of  excite- 
lent  IS  from  one  and  a  half  to  three  days. 

Paralytic  Stage. — A  short  time  before  death  the  convulsive  att^icks  and 
le  delirium  subside.    The  patient  sinks  into  a  state  of  profound  exhaustion, 
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froui  whivh  he  does  not  rallj*     Conscioimncss  may  be  preserved  to  the  last,  r*^ 
niaj  be  preceded  by  coma*    There  is  complete  paralysis.     The  duration  of  tUi^ 
stage  IS  usually  only  a  foAV  hours.  ■ 

Paralytic  Type  of  Eabies  in  Man. — It  is  said  that  tlie  furious  type  of  rabL^^ 
more  commonly  follows  bites  about  the  head  and  hands,     rollowing  extcnsi^^r^ 
biteSj  notably  those  involving  miieh  laceration  of  tissue  in  the  e.xt rem i ties,     ^ 
form  of  the  disease  oeeurs  in  which  the  excitement,  delirium,  and  njuseulii^ 
spas^nis  are  entirely  wanting.     The  disease  runs  the  course  of  an  acute  aseericj 
ing  npinal  paralysis.     The  first  ayinptoma  may  be  paralysis  of  the  lower  ejc- 
treniities.     In  other  eases  this  may  be  precedt*tl  by  pain  and  weakm*ss  of  the 
bitten  liink     Later  the  sphincters  and  the  nniseles  of  the  trunk  are  paralyzetl. 
Death  occurs  from  paralysis  of  the  mnscles  of  respiration.     Tlic  heart  may 
continue  to  b?at,  if  artificial  respiration  is  performed,  for  many  liuurs  after 
natural  breathing  has  ceased.     In  these  cases  the  diagnosis  may  ho  difficullj 
but  may  be  established  certainly  by  the  inoculation  of  animals.  ■ 

Biffereatial  Diagnosis. — -Rabies  may  be  confounded  with  hysteria,  tetanm, 
and  strychnin  poisraiing.     With  hysteria  when  the  patitait  lias  infonned  him* 
self  of  the  characteristic  symptoms  of  hydrophobia,  or  when  they  are  BUggestodi 
to  him  by  bystanders.     The  typical  spasms  of  deglutition  and  respiration  are 
not  easy  to  feign,  and  these  persons  are  apt  to  carry  in  their  heatls  some  of  the] 
popular  fallacies  in  regard  to  the  true  disease.     I  recall  such  a  case  seen  some! 
years  ago.     The  patient  was  a  man  who  was  brought  to  the  Roosevelt  Hospital 
in  an  ambulance,  said  to  lie  sntTering  from  hydmphobia.     He  seemed  at  first 
to  be  entirely  unconscious  of  his  surroundings.     He  wept  cupiuusly — a  comniun 
symptom  of  hysteria.      He  had   frequent  reixjated  general  convulsions,   w^ith 
opisthotonos,  but  during  tlieni  breathing  was  carried  on  in  a  normal  manner. 
His  face  was  Huslicd,  Ins  pulse  was  rapid  fn»m  violent  exercise,  his  tern j)eral are 
was  normal.     lie  continually  imitated  the  barking  and  growding  of  a  dog.     Hi 
Rei?:ed   pillows  and  t!ie  liedclothing  in  his  t€-etb,  and  by  pulling  and  shakin 
actually  tore  them  to  tatters.     Wlien  suggestions  were  made  by  the  hystandera 
as  to  true  and  fanciful  symptoms  of  hytlrophobia,  he  imitated  each  in  turn* 
He  growled  and  spat  freely  about,  but  di<l  not  attempt  to  injure  the  bystanders. 
He  was  put  partly  under  the  influence  of  chloroform,  on  emerging  from  w^hich 
his  symptoms  disaj>peared. 

Tetaniis.' — Tlie  incubation  period  of  tetanus  is  usually  much  shorter  than 
that  of  hydropliobia.  (Si-e  Tetanus.)  The  tuusculai  contraeti^^ns  begin  nearly 
always  in  the  masseter  muscles.  There  is  no  lockjaw  in  liydrnjibohia.  While 
convulsive  seizures  occur  in  tetanus,  the  mnscles  are  not  relaxed,  but  remain 
hard  and  rigid  between  the  attacks.  In  tetanus,  Risus  sardnnicus  is  present; 
absent  in  liydn>]dir*bia,  ^laniacal  excifement  does  not  occur  in  tetanus.  Swal- 
lowing is  usually  possible  during  the  early  part  of  the  dis€»aBO.  ■ 

Siryrhnin  P<nsfntln(i. — Tlie  sym]itoins  eoiue  on   iium«d lately  after  the  in^ 
gestion  of  the  poison.     There  are  vii»lent  generalize*!  sjiasms  of  all  the  muscle 
of  the  lH>dy,  sc^metimea  with  cessation  of  respiration  and  cyanosis.     There 
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Xsus  sardonicus,  absent  in  hydrophobia.  There  is  complete  muscular  relax- 
afion  between  the  convulsions.  In  marked  cases  opisthotonos  occurs  with  every 
<»DVHkion.  There  is  marked  photophobia,  and  objects  appear  green.  The 
intellect  is  clear  throughout  The  convulsions  in  strychnin  poisoning  continue 
onlv  a  few  hours,  or  at  most  a  day,  ending  in  death  or  complete  recovery. 

ANTHRAX 

Synonyms. — Malignant  pustule;  French,  Charbon;  German,  Milzbrand; 
Wool-sorter's  Disease. 

Definition. — Anthrax  is  an  acute  infectious  disease  caused  by  inoculation 
with  the  anthrax  bacillus — a  rod-shaped  bacterium  forming  spores  outside 
the  animal  body. 

Surgical  Bacteriology.^ — ^The  bacilli  occur  in  the  blood  and  tissues  of  man 
or  animals  attacked  by  anthrax.  Tliey  are  from  6  to  8  /*  long  and  about  1.2  fi 
broad,  with  square  or  slightly  concave  ends.  They  sometimes  occur  in  long  chains, 
frequently  in  pairs  arranged  end  to  end.  They  stain  well  with  all  the  basic  anilin 
colors,  and  by  Gram's  method,  although  a  cautious  application  of  the  decolorizing 
fluid  is  necessary  in  order  to  avoid  removing  the  gentian  violet  from  many  of  the 
bacilli.  On  gelatin  plates  the  colonies  develop,  in  from  twenty-four  to  thirty-six 
bours,  as  very  wavy  bodies,  radiating  from  the  center  outward  like  locks  of  hair. 
In  a  day  or  two  a  liquefaction  begins  which  slowly  extends  through  to  the  bottom 
of  the  gelatin.  In  gelatin  tubes  an  appearance  is  seen  similar  to  that  of  the  col- 
onies in  gelatin  plates,  the  growth  appearing  along  the  needle  track  as  a  whitish 
line  sending  out  radiating  lines  and  presenting  the  appearance  of  an  inverted  fir 
tree,  whitish,  and  accompanied  by  liquefaction  slowly  progressing  downward  from 
the  upper  portion  of  the  gelatin.  In  agar  plates  the  colonies  are  apparent  twelve 
hoars  after  incubation  at  a  temperature  of  37°  C,  under  a  low  power,  presenting 
this  very  marked  wavy  appearance.  Under  a  high  power  the  wavy  appearance 
iR»rently  radiates  out,  and  terminates  not  in  a  point,  but  in  a  turn  upon  itself; 
» that  it  is  probable  that  the  entire  colony  is  a  thread  twisted  on  itself.  On  the 
surface  of  agar  there  is  a  moist,  profuse  growth,  slightly  elevated,  and  whitish  in 
Bolor,  showing  the  wreathed  appearance  that  is  seen  in  plate  cultures.  The  colonies 
m  blood  serum  are  the  same  as  on  agar.  In  bouillon  there  appears  a  shreddy 
jrowth  that  later  becomes  more  abundant,  settling  as  a  flocculent  mass  to  the  bottom 
rf  the  fluid.  On  potato  there  is  a  thick,  moist,  whitish  layer,  without  any  special 
haracteristics.  The  bacillus  grows  rapidly,  producing  spores,  does  not  produce 
IS,  liquefies  gelatin  slowly,  does  not  produce  pigment,  is  stained  readily  with  any 
f  the  anilin  colors,  and  usually  by  Gram's  method,  and  is  pathogenic  to  all  sus- 
>ptii>Ie  animals. 

For  diagnostic  purposes  cover-glass  preparations  may  be  made  from  the  fluid 
I  the  vesicles,  or  from  scrapings  of  the  incised  pustule,  and  may  be  stained  with 
atery  solutions  of  any  of  the  anilin  colors,  and  by  Gram's  method.  The  bacilli  are 
)t  usually  found  in  the  blood.     Muir  and  Ritchie  give  a  very  wise  caution  that 

■Quoted  from  H.  C.  Ernst,  "International  Text-Book  of  Surgery,"  vol.  i,  p.  37,  Warren 
ukL 
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the  parts  should  be  handled  carefully  and  gently  in  attempts  at  diagnosis,  othef* 
wise  the  diffusion  of  the  bacilli  into  surrounding  tissues  may  be  forced,  and  thtf    ; 
condition  greatly  aggravated.     Plate  cultures  should  also  be  made,  as  well  as  inoca* 
lations,  if  positive  results  are  not  obtained  by  the  microscope  alone. 

Occurrence. — Anthrax  occurs  most  often  among  the  mammalia,  including 
man,  notably  among  the  (lomc^sticated  herbivora — c»attle  and  sheep,  less  oftea 
horses.  Animals  dying  of  the  disease  and  buried  in  a  pasture  become  wide- 
spread sources  of  infection.  The  bacilli  in  the  carcass  form  resistant  spores, 
and  may  be  disseminated  over  a  large  area  by  water,  by  wind,  or  mechanically. 
Thus  an  entire  pasture  or  small  watercourse  may  become  infected,  and  epidem- 
ics of  anthrax  among  stock  often  arise  in  this  way.  I 

Sources  of  Infection. — In  animals,  as  in  man,  the  disease  may  be  acquired  .] 
in  three  w^ays:  (1)  By  local  inoculation;  (2)  by  entrance  into  the  respira- 
tory passages;  (3)  by  ingestion,  with  food  into  the  alimentary  canal.  In  man 
the  disease  is  commonly  contracted  from  handling  the  hides  and  hair  or  bodies 
of  animals  infected  with  anthrax  (wool-sorter's  disease),  so,  also,  by  farmers, 
butchers,  veterinary  surgocms,  and  occasionally  by  pathologists  or  surgeons 
during  experimental  work  in  laboratories  or  during  autopsies.  Flies  are 
believed  also  to  transmit  the  disease.  Infection  through  the  use  of  imperfectly 
sterilized  catgut  has  been  reported  (sheep's  intestine).  The  pustular  form  of 
the  disease  by  inoculation  of  a  wound  or  abrasion  of  the  cutaneous  surface  is 
much  more  common  in  man  than  is  inoculation  by  inhalation  or  by  the  inges- 
tion of  infected  food,  although  inoculation  by  inhalation  does  sometimes  occur 
among  those  who  sort  w^ool.  Recent  wounds  and  abrasions  of  the  integument 
not  covered  by  granulations  are  the  ports  of  entry.  The  exposed  portions  of 
the  body  are  the  usual  seats — the  face  and  neck,  the  hands  and  arms;  lastly, 
the  low^er  extremities. 

Period  of  Incubation. — The  period  of  incubation  is  two  or  three  days,  some- 
times six,  and  usually  without  noticeable  prodromal  symptoms.      The  pustvk 
develops  first  as  a  vesicle  containing  pinkish,  later  bluish,  fluid,  upon  a  slightly 
swollen,  reddened  or  ])ur])lish  base.     The  vesicle  soon  bursts  and  forms  a  crusi 
of  a  black  color,  due  partly  to  dried  blood  and  partly  to  necrosis  of  the  super- 
ficial tissues.     The  original  j)ustule  begins  of  the  si^e  of  a  pea,  or  sometimes 
it  is  as  large  as  a  ten-cent  silver  ])iece.     The  swollen  edges  of  the  pustule  rise 
above  the  level  of  the  skin,  an'd   the  central   crust  appears  depressed.     The 
swelling  and  redness  spread,  and   an  areola  of  secondary  vesicles  is  formed 
upon  the  inflamed  skin.     The  subjective  sensations  of  burning,   itching,  and 
tenderness  are  present.     There  is  at  this  time  moderate  constitutional  depres- 
sion and  a  moderate  rise  of  temperature.     There  is  rapid  swelling,  edema,  and 
induration    of    the    surrounding    skin    and    swelling    of    the    communicating 
lymphatic  glands.     If  the  central  scab  be  removed  at  this  time  a  necrotic  ulcer 
is  exposed,  discharging  a  thin,  blood-stained  fluid  containing  usually  numer- 
ous anthrax  bacilli,  wdiich  can  be  recognized,  by  staining,  under  the  microscope. 
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VkriatiOM  in  the  Course  of  the  Disease. — The  subsequent  progress  of  the 
disease  varies  a  good  deal  in  different  cases.     In  some  the  pustule  may  have 
eiisfed  for  several   days  without  the  anthrax  bacilli  leaving  the  immediate 
mnity  of  the  pustule,  where  they  may  be  found,  for  the  most  part  in  the  more 
superficial  layers  of  the  true  skin.     In  one  of  my  o^v^l  cases  excision  of  the 
pustule  was  made  on  the  fifth  day,  and  the  bacilli  were  closely  grouped  around 
tie  original  pustule  and  absent  from  the  outer  portions  of  the  section.     In 
other  cases  a  very  rapid  dissemination  takes  place  without  much  redness  of 
the  skin,  but  with  rapidly  progressive  brawny  edema  and  profound  constitu- 
tional poisoning,  ending  in  three  to  five  days  after  the  beginning  of  the  disease 
in  death,  preceded  by  prostration,  high  fever,  delirium,  diarrhea,  and  collapse. 
Infection  through  the  lungs  runs  the  course  of  an  intense,  septic,  and  rap- 
idly fatal  pneumonia.     Intestinal  infection  is  characterized  by  symptoms  of 
sudden  and  violent  inflammation  of  the  alimentary  canal  with  vomiting,  diar- 
rhea, and  speedy  death  in  collapse. 

IMagnosis. — The  diagnosis  is  established  in  ordinary  cases  by  the  charac- 
teristic appearance  of  the  pustule  and  by  recognition  of  the  anthrax  bacilli 
in  the  discharge,  or  in  scrapings  from  the  imstulc,  or  in  sections  of  the  tissue 
nnder  the  microscoj)e  after  the  pustule  has  been  excised,  or  by  inoculations  of 
animals. 

It  ifi  a  mistake  to  suppose  that  in  man  the  diagnosis  of  anthrax  can  be  made 
from  examining  the  blood  from  the  general  circulation  for  anthrax  bacilli.  Only 
in  exceptional  cases  of  anthrax  of  a  septicemic  ty])e  and  at  a  late  stage  can  the 
haciUi  be  developed  from  blood  cultures.  In  most  instances  cultures  made  from 
the  blood  remain  sterile.     (Ewing.) 

It  is  well  to  remember,  however,  that  not  every  pustule  having  a  black 
scab  at  its  center  is  anthrax.  I  have  excised  several  which  have  been  found 
to  be  due  entirely  to  Staphylococcus  ])yogenes  aureus.  They  lacked,  however, 
the  secondary  vesication  upon  the  skin  surrounding  the  pustule.  The  diag- 
nosis of  those  cases  dying  of  pulmonary  anthrax  and  of  intestinal  anthrax 
ffli^t  be  made  before  death  by  the  recognition  of  the  bacilli  in  the  sputum  or 
in  the  discharges  from  the  bowel  respectively,  and  in  some  instances  by  a 
listory  of  exposure  to  the  disease  a  probable  diagnosis  might  be  arrived  at. 
I  recognition  postmortem  in  hardened  sections  of  the  liver,  the  lungs,  and 
be  spleen  would  reveal  abundant  characteristic  bacilli  embedded  in  the  endo- 
lelial  lining  of  the  blood  capillaries  of  these  organs  especially. 

ACTINOMYCOSIS 

Actinomycosis  is  a  chronic  infectious  disease  occurring  in  cattle  and  in 
in.      It  is  caused  by  the  growth  in  the  tissues  of  the  so-called  ray  fungus, 

organism  occurring  in  certain  grains — notably  in  barley  and  in  rye.  The 
sease   has  in  many   instances  been  traced  directly  to   inoculation  with  the 
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infected  grain  through  some  minute  traumatism,  and  a  spear  or  kernel  of  suA 
grain  has  in  certain  cases  been  found  embedded  in  or  adherent  to  the  diseased 
tissues.  The  disease  in  cattle  is  known  as  "  lumpy  jaw,"  on  account  of  its 
localization  and  of  the  peculiar  hard  nodular  tumors  formed  upon  and  in  the 
neighborhood  of  the  lower  jaw  of  the  infected  animaL  In  the  tissues  of  theee 
nodules  the  fungus  can  be  demonstrated  invariably.  In  man  the  disease  oocun 
somewhat  rarely,  and  yet  almost  every  surgeon  of  considerable  experience  his 
seen  one  or  more  cases.  Infection  from  diseased  animals  has  occurred,  but 
is  uncommon.  The  ingestion  of  infected  meat  has  been  thought  in  cerUin 
instances  to  account  for  the  production  of  the  disease ;  but  probably  in  the 
majority  of  cases  the  disease  is  introduced,  as  has  been  many  times  demost 
strated,  through  the  medium  of  infected  grain — barley,  rye,  wheat,  or  other 
cereal. 

Avenues  of  Infection. — Three  principal  ports  of  entry  are  recognized— 
the  mouth  and  throat,  the  respiratory  tract,  and  the  alimentary  canal,  occa- 
sionally through  wounds  of  the  external  integument  When  in  the  mouth 
and  throat  the  fungus  gains  entrance  through  a  carious  tooth  or  through  one 
of  the  crypts  of  the  tonsil.  Sometimes  the  inoculation  takes  place  in  the 
tongue  or  through  some  portion  of  the  mucous  membrane  of  the  buccal  cavity; 
probably  more  often  in  the  gums,  or  between  the  teeth  and  the  gums,  thai 
elsewhere.  Undoubtedly  the  mouth  is  much  the  most  frequent  port  of  entry. 
In  the  lungs  the  infection  takes  place  through  aspiration  of  the  fimgus  and 
inoculation  through  the  lining  membrane  of  the  air  passages.  In  the  abdom- 
inal type,  through  the  mucous  membrane  of  the  intestine.  The  cecum  and 
appendix  appear  to  be  the  regions  most  commonly  attacked,  but  other  portions 
of  the  gastro-intestinal  canal  may  also  be  infected.  Once  inoculated,  the  difr 
ease  tends  to  spread  slowly  by  continuity  of  structure,  but  dissemination  by 
the  blood  current  is  apparently  possible,  since  pyemic  forms  of  the  infection 
have  been  observed  with  the  formation  of  foci  in  widely  separated  organs. 

Essential  Lesion. — The  disease  is  characterized  by  production  of  nodular 
masses  of  inflammatory  tissue  exhibiting  in  their  structure  a  variety  of  lesioM 
according  to  the  relative  age  of  the  infection  in  different  portions  of  infiltrated 
area.  The  older  portions  consist  of  dense  hard  masses  of  sclerosed  fibrom 
connective  tissue.  In  parts  less  ancient,  the  newly  formed  connective  tissue 
is  softer  and  is  infiltrated  with  leucocytes.  In  the  recent  portions  the  masses 
of  growing  fungus  are  surrounded  by  granulation  tissue,  containing  also  giant 
cells.  This  granulation  tissue  tends  to  undergo  purulent  softening  with  per* 
foration  of  the  skin,  and  the  formation  of  sinuses  from  which  escape  a  thin 
purulent  discharge  containing  minute  granules  of  a  gray,  yellowish,  or  sulphur 
color,  of  such  a  size  as  to  be  visible  to  the  naked  eye. 

The  occurrence  of  these  granules  in  the  discharge  constitutes  the  cha^ 
acteristic  and  diagnostic  feature  of  the  disease.  The  granules  are  often  of  lis 
size  of  the  head  of  a  very  small  ])in,  or  smaller;  they  are  not  always  yellow 
in  color;  they  may  be  colorless,  like  jelly,  or  dark,  almost  black,  or  greenish, 


ACTINOMYCOSIS  139 

or  white.  When  placed  under  the  microscope  these  granules  have  a  very 
characteristic  appearance;  they  may  be  examined  as  they  are,  or  stained  with 
picric  acid,  or  with  any  anilin  stain — i.  e.,  gentian  violet  or  hematoxylin. 
They  do  not  stain  by  Gram's  method,  except  in  the  tissues  of  the  ox.  The 
masses  are  seen  to  consist  under  the  microscope  of  a  somewhat  rounded  body, 
toward  the  circumference  of  which  are  seen  arranged  in  a  radiating  manner 
translucent  filaments,  frequently  with  enlarged  or  clubbed  ends.  These  fila- 
ments may  sometimes  be  seen  to  branch  dichotomously.  Sometimes  small, 
rounded  bodies  may  be  seen  scattered  among  the  filaments ;  these  are  the  spores 
or  conidia  of  the  fungus.  The  center  of  the  mass  is  composed  of  an  interlac- 
ing network  of  filaments.  The  diameter  of  the  filaments  is  about  5  ft.  A 
similar  demonstration  of  the  organism  can  usually  be  made  in  hardened  sec- 
tions of  the  affected  tissues,  surrounded  by  granulation  tissue  and  giant  cells 
or  pus.  By  double  staining  of  such  sections  with  picric  acid  and  fuchsin, 
the  fungus  then  appears  a  brilliant  yellow  and  the  surroimding  tissue 
cells  red. 

Clinical  Diagnosis. — The  recognition  of  actinomycosis  clinically,  as  it  occurs 
upon  the  face  and  NEf  k,  is  usually  not  very  difficult.     If  the  superficial  soft 
parts  are  involved  there  will  be  found  a  chronically  inflamed  and  nodular 
area  upon  the  skin,  sometimes  over  the  body  of  the  lower  jaw,  sometimes  upon 
the  neck ;  but  little  pain  will  usually  be  complained  of,  and  the  affection  will 
have  a  markedly  chronic  history.     The  progress  of  the  disease  is,  however, 
insidious  and  widespread;  invasion  by  continuity  of  structure  is  not  uncom- 
mon; thus,  in  actinomycosis  of  the  upper  jaw,  the  antrum,  the  base  of  the 
skull,  and  the  temporo-maxillary  fossa  are  invaded;  in  actinomycosis  of  the 
lower  jaw,  the  soft  parts  of  the  neck,  and  even  the  mediastinum.     There  may  be 
simply  one  or  more  indurated  nodules  or,  more  commonly,  there  will  be  found 
several  nodules  or  parallel  ridges  elevated  above  the  skin,  some  of  which  are 
broken  down  in  their  centers,  the  skin  thinned,  and  fluctuating,  suggesting 
somewhat  the  condition  of  an  inflamed  sebaceous  cyst,  or  a  subacute  periosteal 
abscess,  or,  if  the  skin  is  already  perforated,  sinuses  will  be  present  from  which 
may  be  extruded  a  thin  watery  pus,  usually  containing  the  characteristic  actino- 
mycotic granules ;  or  an  incision  of  one  of  the  fluctuating  areas  will  give  escape 
to  similar  material. 

If  the  disease  involves,  as  it  sometimes  does,  the  central  tissues  of  the 
JAW,  dilatation  and  enlargement  of  the  jaw  will  be  produced,  later  with 
perforation  and  the  formation  of  sinuses.  In  such  cases  the  infiltration  of 
tk  tissues  of  the  cheek  will  lead  to  more  or  less  complete  immobility  of  the 
jaw.  In  man  this  form  of  infection  is  less  common  and  less  characteristic  than 
in  animals.  The  cases  have  been  mistaken  for  central  sarcoma.  Confusion 
may  also  arise  when  an  epithelioma  of  the  jaw  becomes  infected,  breaks  do^vn 
and  discharges  pus  containing  white  granules.  In  this  instance  the  granules 
are  epithelial  pearls.  In  these  cases  the  age  of  the  patient,  the  presence  of  a 
primary  growth  on  the  skin  or  mucous  membrane,  or  of  a  characteristic  ulcer 
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in  the  mouth,  and  the  rapid  progress  of  the  disease,  will  render  the  diagnoni 
clear,  and  yet  I  have  seen  good  surgcH)ns  err  in  similar  castas. 

Upon  the  toxNcuk  the  disease  oceurs  as  one  or  more  indurated  nodub 
usually  not  larger  than  a  i)ea,  which  may  hrcak  down,  leaving  a  small  ca?i^ 
lined  with  yellowish  necrotic  tissue,  or  with  somewhat  indurated  granuktki 
tissue.  In  one  case  which  1  saw,  in  the  clinic  of  Albert  in  Vienna  in  1887, 
the  disease  existed  in  the  form  of  niulti])le  nodules  upon  the  dorsum  of  the 
tongue,  scattered  over  nearly  the  anterior  half  of  the  organ ;  from  the  dischaijp 
and  from  scrapings  from  the  nodules  the  fungus  had  been  demonstrated. 

Actinomycosis  of  the  Li :N(i. — Actinomycosis  of  the  lung  is  the  graveit 
form  of  the  disease ;  it  presents  the  signs  and  runs  the  course  in  many  instantti 
of  ordinary  chronic  pulmonary  ])hthisis  of  a  severe  type,  and  is  usiiaDj 
complicated  by  septic  symptoms  due  to  mixed  infection  with  pyogenie 
microbes. 

Moderate  leucocytosis  has  been  observed  in  actinomycosis  of  the  lung  rnih 
ning  an  acute  course — 21,500  (Ewing).  There  is  loss  of  flesh  and  strengtb, 
night  sweats,  sometimes  hemoptysis.  The  jileura  and  the  diaphragm  are  frt- 
quently  involved,  and  the  disease  may  j  erforate  the  thoracic  wall,  and  appeir 
as  an  indurated  area,  or  an  abscess  upon  the  thorax,  usually  low  down;  or 
the  diaphragm  may  be  jierforated,  and  the  peritoneum  infected,  with  a  rapidly 
fatal  result.  The  diagnosis  in  these  cases  must  rest  upon  the  recognition  of 
the  fungus,  either  in  the  sputuui  or  in  fluid  aspirated  from  the  pleura,  throng 
a  large  needle.  The  continuous  absence  of  tubercle  bacilli  in  the  sputum, 
the  signs  and  symptoms  of  acute  ];leuritis  with  marked  fever  of  a  septic  type, 
and  the  negative  results  of  aspiration,  or  the  withdrawal  of  merely  serous 
fluid  from  the  pleural  cavity,  together  with  a  lK)ardlike  induration  of  the  soft 
parts  of  tlie  thorax,  and  r('|)eate(l  can^ful  examination  of  the  sputum,  are  tl» 
means  of  diagnosis.  If  metastatic  foci  occur  in  distant  regions  their  con- 
tents may  clear  up  tlu^  diagnosis. 

In  ABDOMINAL  ACTINOMYCOSIS  there  are  ])roduced  the  symptoms  of  v^ 
varied  disturbance  of  the  alinu^ntary  tract.     Pain,  of  a  colicky  character,  some* 
times  diarrhea.      The  i)ains  are  sometimes  localized  and  sometimes  general 
There  are  a  variety  of  either  irritative  symptoms  in  special  cases,  depending 
upon  the  organs  involved.     An  abdominal  tumor  or  induration  can  usually 
be  distinguished;  this  may  simulate  carcinoma  of  the  cecum  (the  usual  site) 
or  other  j)ortion  of  the  gut,  or  intestinal  tul^erculosis.     Tn  a  certain  nuinljer 
of  cases  involvement  and  j^erforaticm  of  the  abdominal  wall  may  take  platf 
with  the  formation  of  a  dense  infiltration  of  the  tissues,  sometimes  with  ti» 
escape  from  the  sinuses  formed  of  the  characteristic  fungus.     The  granuki  j 
may  also  be  discharged  through  the  rectum  or  through  the  bladder.     Other 
and  varied  localities  in  the  body  may  be  affected  by  this  disease.     The  diagno^ 
sis  will  de])end,  as  in  other  instances,  upon  th(?  slow  and  often  rather  painless 
j)rogress  of  the  condition,  by  the  formation  of  characteristic  areas  of  indurated 
tissue,  disseminated  siK)ts  of  softening,  the  formation  of  sinuses,  and  the  lec- 
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ognition  of  the  fungus  in  the  discharge  or  in  the  infected  tissues.     (See  Abdo- 
men.) 

Differential  Diagpiosis. — Actinomycosis  of  the  tongue  is  to  l)e  distinguished 
from  carcinoma  of  that  organ  by  the  situation.     Cancer  more  commonly  begins 
on  the  side  of  the  tongue,  actinomycosis  near  the  tip.     Cancer  of  the  tongue 
is  exceedingly  painful,  actinomycosis  is  not.     Progressive  ulceration  and  early 
involvement  of  the  lymphatics  of  the  submaxillary  triangle   are  typical  of 
carcinoma;  they  are  absent  in  actinomycosis,  or  at  least  not  marked.     Gum- 
niatii  of  the  tongue  are  usually  larger  than  the  nodules  formed  by  actinomy- 
e<:»sis,  they  begin  in  the  submucous  tissue,  and  when  broken  down  the  crater- 
like  apjiearance  of  the  excavation  lined  by  characteristic  gummatous  tissue 
should,  when  taken  in  connection  with  the  history  and  the  possible  presence 
of  other  evidence  of  the  disease,  serve  to  distinguish  them  from  actinomycosis. 
The  administration  of  iodide  of  potash  would  not  serve  as  a  means  of  differ- 
entiation between  these  two  conditions,  because  either  process  might  be  cured 
thereby.     Tuberculous  ulcers  of  the  tongue  occur  usually  in  the  presence  of 
tulKTculosis  of  the  lungs ;  they  are  soft  ulcerations,  frequently  with  a  caseous 
l)asis,  or  covered  with  flabby  granulations.     They  are  exceedingly  tender  and 
j)ainfuL     Tlie  recognition  of  tubercle  bacilli  in  the  scrapings  of  the  ulcer  is 
u.siially  not  difficult. 

Identification  of  Actinomycosis  by  Cultures. — The  following  is  quoted  from 
The  Journal  of  Medical  Besearchy  vol.  xiii.  No.  4,  May,  1905,  "  The  Biology 
of  t-he  Micro-organism  of  Actinomycosis,"  by  James  Homer  Wright,  M.D. : 

As,  tlie  result  of  my  experience  I  would  recommend  tlie  following  procedure 

for    the  i:<olation  of  the  micro-organism  of  actinomycosis.    The  granules,  preferably 

oUtiJiin^d    from    closed   lesions,   are    first  thoroughly   waslied   in   sterile   water   or 

lK>viillon  and  then  crushed  and  disintegrated  between  two  sterile  glass  slides.     If 

on«*  ii^  working  with  a  bovine  case,  it  is  well  to  examine  microscopically  the  dis- 

inl^'gratod  material  after  mixing  it  with  a  drop  or  two  of  bouillon  under  a  cover- 

glsEs?s  to  see  if  filamentous  masses  are  present.     If  they  were  not,  or  if  they  are 

ver-j  few,  proceed  no  further,  hut  begin  again  with  another  granule,  because  the 

granules  in  bovine  lesions  sometimes  contain  no  living  filaments  at  all,  but  may 

\)cr  composed  entirely  of  degenerate  structures  from  which  no  growth  of  the  micro- 

orjranis^ni  can  be  expected.    If  filaments  and  filamentous  masses  are  thus  found  to 

be   present  in  the  granule,  then  the  disintegrated  products  of  the  granule  are  to 

be  transferred  by  means  of  the  platinum  loop  to  melted  one-per-cent  dextrose 

agar  contained  in  test-tubes  filled  to  the  depth  of  about  7  or  8  cm.  which  have 

been  cooled  to  about  40°  C.     The  material  is  thoroughly  distributed  throughout 

the  melted  agar  by  means  of  the  loop,  and  the  tube  then  placed  in  the  incubator. 

Several  tubes  should  thus  be  prepared.     At  the  same  time  a  number  of  granules, 

after  thorough  washing  in  sterile  water  or  bouillon,  should  be  placed  on  the  sides 

of  sterile  test-tubes  plugged  with  cotton  and  kept  at  room  temperature  in  the  dark. 

The  sugar  agar  tubes  inoculated  as  above  described  should  be  examined  from 

day  to  day  for  the  preirtence  of  the  cliaracteristic  colonies  in  tlie  depths  of  the 

agar.    If  very  many  colonies  of  contaminating  bacteria  have  developed  in  the 

11 
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tubes,  it  will  probably  be  very  diflScult  or  impossible  to  isolate  the  specific  i 
organism.  If  there  are  few  or  no  contaminating  colonies,  then  the  coloni 
the  specific  micro-organism  should  be  expected  to  develop  in  the  course  o 
or  three  days  to  a  week.  If  a  good  number  of  living  filaments  of  the  micro-c 
ism  have  been  distributed  throughout  the  agar,  the  specific  colonies  that  d( 
will  be  very  numerous  in  the  depths  of  the  agar,  especially  throughout  a  si 
zone  situated  about  5  to  12  mm.  below  the  surface  of  tlie  agar-agar. 

When  the  presence  of  the  characteristic  colonies  has  been  determined,  sli 
pieces  of  the  agar  containing  colonies  are  to  be  cut  out  of  the  tube  by  me; 
a  stiff  platinum  wire  with  a  flattened  and  bent  extremity.  A  piece  of  th 
is  to  be  placed  on  a  clean  slide  and  covered  with  a  clean  cover-glass.  It  is 
examined  under  a  low  power  of  the  microscope,  and  an  isolated  colony  » 
for  transplantation.  By  obvious  manipulations,  under  continuous  control  of 
scopic  observation,  the  selected  colony  together  with  a  small  amount  of  iV 
rounding  agar-agar  is  to  be  cut  out,  care  being  taken  to  be  sure  that  no  other 
is  present  in  the  small  piece  of  agar-agar  containing  the  colony.  The 
piece  of  agar  thus  cut  out  should  not  have  a  greater  dimension  of  mor< 
2  mm.  The  piece  of  Agar  is  then  transferred  from  the  slide  by  means  of  a  ph 
loop  to  a  tul)e  of  sterile  bouillon,  where  it  is  thoroughly  shaken  up  in  oi 
free  it  from  any  adherent  bacteria.  If  there  be  reason  to  believe  that  the 
piece  of  agar  has  been  very  much  contaminated  with  bacteria  it  should  ]ye  ^ 
in  a  second  tube  of  bouillon ;  then  the  piece  of  agar  is  to  be  transferred  bv 
of  the  platinum  loop  to  a  tube  of  melted  sugar  agar  cooled  to  40°  C.  It 
be  immerFcd  deeply  in  the  agar  and  the  tube  placed  in  the  incubator, 
colony  thus  transferred  to  the  agar-agar  is  ca])able  of  growth,  in  the  coi 
some  days  it  will  have  formed  a  good-sized  colony  from  which  transpla 
various  culture  media  may  be  made. 

In  the  manner  described  several  small  pieces  of  agar  containing  single  i; 
colonies  should  be  placed  in  sugar  agar  tubes,  because  the  chances  are,  as  i 
stated,  that  some  of  the  cohmies  will  not  grow,  and  contaminations  with 
bacteria  may  occur. 

If  the  number  of  contaminating  colonies  is  so  great  in  the  original  ag 
tures  from  the  granules  that  it  is  found  impossible  or  very  difficult  to 
specific  colonies  free  from  other  micro-organisms,  then  it  is  probably  not 
while  to  exj)end  much  labor  with  the  task  of  isolation  from  these  origim 
tubes,  but  it  is  much  better  to  wait  until  the  granules  placed  on  the  sides  of 
test-tubes  have  dried  thereon  for  two  or  three  weeks  and  then  proceed  wit 
granules  as  just  described  for  the  fresli  granules.  The  drying  of  the  gram 
this  length  of  time  will  probably  suffice  to  kill  off  most  of  the  contaminati 
teria  and  enable  isolated  colonies  of  the  S2)ecific  micro-organism  to  be  obta 
the  agar  suspension  cultures. 


MADURA  FOOT 

Synonyms. — ^rycetoma;  Fungus  foot  of  India. 

Closely  allied  to,  if  not  identical  with,   actinomycosis  is  a   disease 
ring  cndeniically  in  certain  parts  of  India,  notably  in  the  neighborl 
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the  city  of  Madura  in  soiithcm  India,  although  not  confined  to  this  region, 
since  eases  occur  in  other  countries,  and  have  been  described   in  Italy  and 
both    North    and    South    America.      The    disease    is    essentially    a    chronic 
suppurative  process  beginning  beneath  the  integument  of  the  sole  or  dorsum 
of  the  foot,  and  later  involving  the  deejxji  parts,  muscles,  tendons,  and  bones. 
Sinuses  are  formed  which  discharge  pus  and  the  characteristic  rounded  masses 
of  fungi,  eitlier  white  or  black  in  color.     The  sinuses  result  from  the  breaking 
down  of  hard  nodules,  precisely  as  is  the  case  in  actinomycosis.     The  disease 
is  very  chronic  and  gradually  involves  all  the  tissues  of  the  foot.     Owing  to 
disuse,  the  muscles  of  the  leg  undergo  atrophy  and  the  limb  becomes  a  useless 
apj)endage.     The  disease  is  usually  not  painful.     The  diagnosis  is  to  be  made 
from  the  swelling,  the  hard  nodules,  the  sinuses,  and  the  recognition  of  the 
characteristic  nodules,  which  under  the  microscope  are  hardly  to  be  differen- 
tiated from  actinomycosis. 

ERYSIPELOID 

Synonyms. — Erythema  Migrans;  Rosenbach's  Erysipeloid. 
An  acute  inflanmiatory  affection  of  the  skin  of  the  fingers  and  hand,  char- 
actcnzed  by  the  formation  of  sharply  defined  red  or  bluish-red  swollen  areas 
Uj)an  the  skin,  attended  by  the  subjective  sensations  of  burning  and  itching. 
Constitutional  symptoms  are  wanting.    The  disease  is  caused  by  inoculation  of 
7?iiniite  wounds  or  abrasions  of  the  fingers  or  hand  with  bacteria.     Whether 
the*    disease  is  produced  by  a  specific  germ  or  may  be  caused  by  several  kinds 
of      bacteria   is  not  entirely  clear.     As  originally  investigated   and   described 
hy      Kcjsenbach,  the  disease  was  caused  by  a  form  of  coccus,  which  when  in- 
(K-imlated   in  pure  culture  reproduced   the   disease.     Later,   Cordua   foimd   in 
tli*:^    lesions  a  coccus  resembling  in  its  mode  of  growth  Staphylococcus  pyo- 
gc-i:ies  albus,  but  the  individual  cocci  were  several  times  larger  than  Staphy lo- 
ci »<?<?us  albus.    He  also  reproduced  the  disease  by  inoculation  of  cultures  on  his 
ov^'xi  person. 

The  disease  is  one  very  commonly  observed  in  disjiensary  practice  in  cities, 

axid  affects  chiefly  those  who  handle  fish,  shellfish,  game,  and  meat — i.  e.,  cooks, 

bxitchers,  cleaners,  and  handlers  of  fish  and  game,  oysters,  etc.     The  disease 

Wgiiis  as  a  patch  of  infiltration  on  a  finger  or  knuckle,  and  spreads  toward  the 

hand.    Sometimes  several  fingers  or  the  whole  hand  as  far  as  the  wrist  may 

he  the  seat  of  the  lesion.     The  inflamed  patches  are  bright  red  or  bluish  red, 

swollen,  elevated,  sliarply  defined  from  the  surrounding  skin,  and  tender.     The 

(\i>ease  may  last  for  days,  or  even  a  fortnight  or  longer.     Suppuration  dcxjs 

•^  not  occur.      Itching  and  burning  are   present.     The  affection  presents   some 

*.  resemblance  to  mild  degrees  of  frostbite  of  the  fingers,  but  the  redness  is  more 

\         sharply  defined,  and  spreads  by  continuity  of  structure,  nor  does  ulceration 

'i         take  place.     The  occupation  of  the  individual  gives  valuable  aid  in  the  diag- 

l        nosis. 
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GLANDERS 

Synonyms. — ^Farcy;  German,  Rotz;  French,  Morvc;  Farcin;  MaD^^ 
humidus. 

Glanders  is  an  infectious  and  contagious  disease  occurring  chiefly  in  horsed 
and  characterized  hy  the  formation  of  nodules  of  granulation  tissue  on  tb^ 
mucous  membrane  of  the  respiratory  tract  and  upon  the  skin,  containing  tte 
bacilli  of  the  disease.  The  nodules  break  down  into  ulcers.  Lympliangitis 
and  embolic  infection  of  distant  organs  are  a  regular  accompaniment  of  the 
general  infection.  It  is  communicable  to  man  and  also  to  most  of  the  domes- 
ticated animals,  but  not  to  the  ox.  The  cause  of  the  disease  is  a  rod-shaped 
bacillus  about  1-2  h-  in  lengtli,  with  rounded  ends.  The  bacilli  are  nonniotile, 
and  do  not  produce  spores.  They  are  quite  sensitive  to  heat  and  to  alitiseptiea, 
and  are  killed  l)y  drying  after  two  weeks. 

The  best  culture  material  is  blood  serum  at  body  temiDcrature. 

According  to  Muir  and  Richie,  the  bacilli  may  best  l>e  stained  in  carbol-thionin 
blue  stock  solution  1  gni.,  thionin  blue  in  100  c.c,  carbolic  acid  of  a  strength 
1-40.  Dilute  1  part  with  3  ])art8  of  water  and  filter.  Stain  sections  for  five 
minutes  or  upward.  Wash  very  thoroughly  in  water  to  prevent  later  dej)Osit  of 
crystals.  Decolorize  with  very  weak  acetic  acid  (a  few  drops  to  a  glassful  of 
water).  Wash  thoroughly  in  water.  Dehydrate  and  dear  with  anilin  oil  and  xylol 
equal  parts  and  then  with  xylol.  This  bacillus  does  not  stain  with  Gram's  method. 
(Ernst.)* 

In  acute  cases  the  bacilli  can  sometimes  be  isolated  from  the  blood  a  few 
days  before  death.  Thus,  Ewing  and  Coleman  report  a  case  of  acute  glanders 
in  man  Avith  extensive  involvement  of  the  lungs  in  Avhich  bacilli  were  isolated 
from  the  blood  three  days  before  death.  Xoniewitch  rejwrts  the  same  of  fatal 
cases  in  horses.  The  bacilli  were  found  usually  w^ithin  the  leucocytes.  Mod- 
erate leucocytosis,  13,000,  has  also  been  observed. 

Diagnosis. — A  ready  and  simj3le  method  of  making  the  diagnosis  in  a  sus- 
pected case  of  glanders  is  to  inoculate  the  discharge  or  scrapings  from  the 
suspected  lesion  into  the  subcutaneous  tissues  of  the  abdomen  of  a  male  giiinei  *^3 
pig.  The  testicles  of  the  animal  will  become  uuich  enlarged  within  twelve 
hours  to  three  days,  if  the  bacilli  are  present;  and  glanders  bacilli  may  be  dem- 
onstrated in  the  testes  themselves  as  well  as  abscesses  in  some  cases.  Another 
test  for  the  presence  of  the  disease  consists  in  injecting  into  the  tissues  of  I 
horse  sus|x»cted  of  having  the  disease  a  substance  known  as  mallein,  prepared 
from  the  filtered  cultures  of  the  bacillus  of  glanders  grown  upon  artificial 
media  and  containing  the  toxins  of  the  disease,  but  no  bacilli.  If  a  suitable 
quantity  of  this  material  be  injected  into  the  tissues  of  an  animal  or  man 
affected  Avith  glanders,  a  rise  of  tem])eratur(^  occurs,  amounting  in  the  case  of 
the  horse  to  2°  C.  or  more.  This  test  is  said  to  be  accurate  in  from  seventy- 
»  "  Internationul  Text- Book  of  Surgery."     Warren  Gould 
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live  to  ninety  per  cent  of  cases.     In  the  horse  as  well  as  in  man  the  disease 
<wiirs  in  an  a(*iite  and  a  rhronic  form. 
Symptoms. — The  symptoms  and  course  of  the  disease  in  the  horse  are  thus 
described  by  Youatt : 

The  earliest  local  pyniptom  is  a  nasal  discharge,  which  consists  of  an  increased 
flPfretion,  small  in  quantity,  and  flowing  constantly.  It  is  of  an  aqueous  character, 
mixed  with  a  little  mucus.  It  is  not  sticky  when  first  recognized,  but  becomes  so 
i/terwarcls,  having  a  j)eculiar  viscidity  and  glueyness.  The  discharge  soon  increases 
in  (|iiantity,  ond  in  the  advanced  stages  becomes  discolored,  bloody,  and  offensive. 
On  the  otIuT  hand,  the  disease  may  continue  for  many  months,  or  even  for  two 
or  three  years,  unattended  by  any  other  symptom,  and  yet  the  horse  be  decidedly 
rfinderetl.  The  glands  under  the  jaw  soon  become  enlarged,  and  are  generally 
)bferved  on  the  same  side  as  that  on  which  the  nostril  is  affected;  the  swelling  at 
irst  may  be  somewhat  large  and  diffused,  but  this  subsides  in  a  great  measure 
iml  leaves  one  or  two  glandular  enlargements,  which  become  closely  adherent  to 
ht  jaw-hone.  The  mucous  membrane  of  the  nose  becomes  of  a  dark-purplish  hue, 
ff  almost  of  a  leaden  color — never  the  faint  pink  blush  of  health,  or  the  intense 
ind  vivi<l  retl  of  usual  inflammation.  Spots  of  ulceration  will  probably  appear 
» the  membrane  covering  the  cartilage  of  the  nose;  these  ulcers  are  of  a  circular 
'omi.  deep  and  with  abrupt  and  prominent  edges,  and  become  larger  and  more 
rariierous,  obstructing  the  nasal  passages,  and  causing  a  grating  or  choking  noise 
n  breathing.  The  disease  extends  upward  into  the  frontal  sinuses,  and  the  integu- 
nent  of  the  forehead  becomes  thickened  and  swollen,  causing  peculiar  tenderness. 
The  al)sorbents  about  the  face  and  neck  now  become  implicated,  constituting  farcy; 
tbe!?e  enlarge  and  soon  ulcerate.  The  absorbents  on  the  inside  of  the  thigh,  and 
tbtn  the  deep  absorbents  of  both  hind  legs,  are  next  involved,  causing  the  parts 
to  swell  to  a  great  size,  and  to  become  stiff,  hot,  and  tender.  The  constitutional 
symptoms  are  loss  of  flesh,  im])aired  appetite,  failing  strength,  and  more  or  less 
wgent  cough;  the  belly  is  tucked  up;  the  coat  is  unthrifty  and  readily  comes  off. 
The  animal  soon  presents  one  mass  of  putrefaction,  and  dies  exhausted. 

Glanders  in  Man. — In  man  the  characteristic  feature  of  the  disease  is  the 
formation  of  nodules  chiefly  upon  the  mucous  mend)rane  of  the  respiratory 
^ct  and  uixm  the  skin  of  various  regions;  the  nodules  arc  small  at  first, 
Waning  in  size  from  that  of  a  small  bird  shot  to  that  of  a  pea.  They  are 
'^'liitish  or  yellowish  in  color,  arc  surrounded  by  an  inflamed  border,  are 
"jmetimes  undulicated,  and  tend  ra])idly  to  break  down,  forming  ulcers  which 
pread  in  sizc^  and  dey)th.  Secondary  involvement  of  distant  organs  takes 
lace  apparently  through  the  blood  current;  and  the  abdominal  viscera,  the 
ngs,  the  bones,  the  testes  may  all  be  involved  with  the  production  of  nodules 
id  of  diffuse  infiltrations.  When  the  skin  is  the  scat  of  the  infection  a 
riilar  process  occurs,  nodules  are  formed  which  rapidly  soften,  and  are 
lowed  by  progressive  and  destructive  ulceration.  The  nodules  commonly 
in  along  the  course  of  the  lymphatic  channels  (farcy  buds).  In  man  the 
ease  may  run  a  very  rapid  course  under  the  guise  of  a  septicemia  or  septic 
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pneumonia  with  typhoid  symptoms,  and  death  may  occur  in  a  few  days  or  a 
fortnight. 

Modes  of  Infection. — The  diagnosis  may  be  difficult  or  imi)08sil)le  witliout 
a  clew  furnished  by  the  occupation  of  the  individual  or  a  liistory  of  exix)surp 
to  infection  from  a  diseast^d  animal.  Coachmen,  farriers,  cavalrymen,  and 
tliose  in  g(»neral  who  have  much  to  do  witli  liorses  are  most  often  attack<*<l 
The  modes  of  infection  are  various.  The  infectious  mat(»rial  may  Ik*  blown 
or  coughed  into  tlie  face  by  the  diseased  aninuil,  or  minuter  wounds  may  U^ 
infcrted  by  liandling  the  horse  or  his  harness  or  clothing.  Thus  the  inftvtion 
may  take  ])lace  through  or  near  the  mucous  membrane  of  tlie  nosc^  (ghindcrs) 
or  through  the  external  integument  (farcy).  According  to  these  two  diflFen'Ut 
modes  of  infection  and  ])rogress  the  disease  may  l)e  divided  into  two  tyjies — 
glanders  and  farcy — each  acute  and  chronic,  altliough  combinations  of  the 
two  tyix?s  of  the  disease  may,  of  course,  occur. 

Acute  Olanders. — Tn  acute  cases  the  period  of  incubation  is  three  or  four 
days.  The  disease  begins  witli  general  malaise,  a  febrile  movement,  and  gen- 
eral pains.  There  is  swelling,  redness,  and  often  lympliangitis  at  tlie  site  of 
infK'ulation.  Within  a  few  hours  or  a  day  nodules  are  formed  in  the  mucous 
membrane  of  the  nose;  these  rapidly  ulc*erate  and  jnirulent  discharge  oc<'urs 
from  the  nares.  S(K*ondary  involvement  of  the  skin  of  the  face  and  of  dis- 
tant jiarts  occurs  and  a  pustular  erupticm  is  developed  upon  the  face  and  on 
the  extremities,  notably  about  the  joints.  The  pustular  eruption  goi»s  on  to 
ulceration,  and  the  ulcers  may  become  necrotic  and  offensive.  The  disc^ase 
has  In^en  mistaken  for  small-pox.  The  lymphatics  of  the  nwk  are  much  swollen. 
Acute  j)urulent  arthritis  of  the  larger  joints  as  a  metastatic  process  occurs  in 
some  cases.  The  joint  becomes  red,  swollen,  painful,  tender,  and  distended 
with  purulent  fluid.  Secondary-  involvement  of  the  lungs  produces  a  sejitic 
pneumonia,  and  the  abdominal  organs  and  kidneys  often  become  involved 
through  the  blood  current.  Death  is  invariable  in  this  form  of  the  disease*, 
usually  in  less  than  a  fortnight. 

Chronic  Glanders. — The  chronic  form  of  the  disease  in  man  is  rather  rare, 
and  may  be  very  hard  to  recognize.  There  is  not  the  same  tendency  to  ulcer- 
ation which  occurs  in  acute  cases,  and  the  lesions  resemble  tubc»rculosis  in  that 
they  tend  to  undergo  caseation.  They  may  be  confounded  also  with  gununata 
or  even  with  actinomycosis.  The  localization  of  the  i)rocess  in  the  nose  is  by 
no  means  as  freijuent  in  man  as  in  the  case  of  the  horse.  The  process  may 
last  f(»r  mrmths  or  even  years;  a  mortality  of  fifty  per  cent  attends  this  f(^rni 
of  the  disease.  The  diagnosis  dejx^nds,  as  in  acute  cases,  upon  recognition  of 
the  bacilli  in  the  discharge,  in  scrapings  or  sections  of  tissue,  and  in  incKnilation 
of  animals,  as  l)efore  m(»ntioned. 


CHAPTER    IV 

SIHGICAL  TUBERCULOSIS  AND  DIAGNOSIS  OF  DISEASES  OF  JOINTS 

SURGICAL   TUBERCULOSIS 

The  fomis  of  tuberculosis  interesting  to  the  surgeon  are,  especially :  Tuber- 
enlosis  of  the  skin  and  mucous  membranes ;  of  the  lymph  glands ;  of  the  tendons 
md  tendon  sheaths,  bursic  and  muscles ;  of  the  bones  and  joints ;  of  serous  mem- 
hrancs,  notably  of  the  peritoneum  and  pleura ;  of  the  genito-urinary  organs,  the 
breast,  the  thyroid  gland,  and  the  testicles.  (For  tuberculosis  of  serous  mem- 
fcranes  and  of  organs,  see  Regional  Surgery.) 

Clinical  Diagnosis  of  Tuberculosis. — The  clinical  diagnosis  of  tuberculosis  is 
ngually  possible  without  the  identification  of  the  tubercle  bacillus,  but  there 
we  a  number  of  conditions  in  which  a  recognition  of  tulx^rcle  bacilli — either  in 
discharges,  in  excretions,  or  in  tissTies — is  almost  indisj^ensable  for  a  positive 
diagnosis,  and  necessary  before  intelligent  surgical  treatment  can  be  plauned. 
I  shall  accordingly  dwell  upon  the  methods  of  examination  of  various  kinds 
of  material  for  tubercle  bacilli  at  some  length.  While  tul)ercle  bacilli  exist  in 
»D  the  lesions  of  the  disease,  yet  under  certain  conditions  their  recognition  is 
difficult  by  microscopic  examination,  and  we  are  then  obliged  to  resort  to  inocu- 
lation of  the  suspected  material  into  the  bodies  of  susceptible  animals  (usually 
guinea  pigs  are  selected)  in  order  to  demonstrate  conclusively  the  existence  of 
the  disease. 

laboratory  Identification  of  Bacillus  Tuberculosis. — The  tubercle  bacillus  may 
be  rec(^ized  by  its  staining  reactions  under  the  microscope  and  by  its  behavior 
in  culture  media.     The  following  technical  description  is  that  of  Ernst :  ^ 

The  bacillus  of  tuberculosis  occurs  in  all  lesions  of  the  disease.  It  is  a  small 
t)d,  on  the  average  from  2.5  to  3.5  /x  in  length  and  0.3  fi  in  breadth.  It  occurs 
inglj  or  in  pairs,  arranged  either  end  to  end  or  like  the  arms  of  the  letter  V.  It 
?  nonmotile.  The  unstained  portions  of  the  rod  have  been  by  some  supposed  to 
B  spores,  but  this  is  not  generally  accepted.  It  does  not  grow  upon  ordinary 
*htin  or  upon  ordinary  nutrient  agar.     It  does,  however,  develop  upon   botli 

these  media  if  from  six  to  eight  per  cent  of  glycerin  have  been  added  to 
»m.     Its  best  growth,  however,  is  found  upon  blood-serum  at  the  temi)erature 

the  body.  On  this  medium  its  colonies  present  a  characteristic  apj)earance. 
ey  are  seen  first  as  small  brownish-yellow  dots,  and  never  before  the  eighth  or 

'  H.  C.  Emfit,  "  Internationa}  Text-Book  of  Surgery,"  vol.  i,  p.  35.    Warren  Gould. 
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ninth  day.    They  increase  in  size,  coalesce,  and  form  a  heavy,  wrinkled,  dirt^r-^^ju^ 
or  cream-colored  layer  extending  outward  three  or  four  lines  on  each  side    of  ^ 
needle-track,  and  in  undisturbed  cultures  grow  upon  the  surface  of  the  ^ste^  ^ 
condensation,  leaving  the  fluid  below  perfectly  clear.    Once  seen,  these  colonies  ^\^ 
almost  unmistakable  for  anything  else.    The  growth  upon  potato,  which  is  someti^ 
seen,  but  not  always,  j)resents  similar  characteristics.    The  bacillus  is  of  slow  groir*'^^ 
develops  only  at  the  temperature  of  the  body,  does  not  liquefy  gelatin,  probabv 
does  not  produce  si)ores,  produces  no  gas  or  odor,  stains  with  difiiculty  with  tl^ 
ordinary  anil  in  colors,  decolorizes  with  equal  dilTiculty,  and  produces  tuljerculoftl^ 
upon  inoculation  in  all  susceptible  animals.     The  dilTiculties  in  cultivating  tb* 
bacillus  of  tuberculosis  would  present  an  almost  insuperable  obstacle  to  the  diajf* 
nosis  of  tuberculous  processes  by   this  method.      Fortunately,  however,   Ehrlicb 
showed  that  this  bacillus  has  a  s])ecial  staining  reaction  by  which  it  may  be  differ- 
entiated from  any  others  with  which  it  is  likely  to  be  confounded.    Taking  advan-     ' 
tage  of  the  resistance  of  this  bacterium  to  -the  decolorizing  action  of  the  minenl    7 
acids,  Koch  and  Ehrlich  worked  out  a  differential   stain,  than  which  no  better 
method  has  ever  been  suggested  for  the  detection  of  small  numbers  of  the  bacilli 
in  suspected  material.    For  cover-glasses  this  method  is  as  follows : 

1.  Cover-Classes  prepared  in  the  usual  way  are  stained  overnight — ^l)etter  for 
twenty-four  hours — in  anilin-water  fuclisin  (or  gentian  violet).  2.  Transfer  at  the 
end  of  that  time  to  nitric  acid  (1:4)  for  a  few  seconds.  3.  Place  in  sixty  per  cent 
alcohol  for  one  minute  to  complete  decolorizing.  4.  Wash  in  water.  5.  Stain  ia 
watery  methylene  blue  (or  vesuvin,  if  gentian  violet  was  the  first  stain  used)  for 
one  to  two  minutes;  wash  thoroughly;  dry  carefully;  mount  in  oil  of  cedar  or 
Canada  balsam. 

Sections  are  stained  in  precisely  the  same  way,  with  the  exception  that  in  place 
of  the  nitric  acid,  1  part  to  4,  a  little  stronger  bath  of  nitric  acid  is  used,  1  part 
to  3,  because,  the  sections  being  thicker  than  the  film  on  the  cover-glass,  a  some- 
what stronger  decolorizing  agent  is  necessary.  Of  course,  after  the  washing  fol- 
lowing the  use  of  the  methylene  blue,  the  sections  are  to  be  dehydrated,  cleared  in 
oil  of  cedar,  and  mounted  in  C^anada  balsam. 

The  efficiency  of  this  stain  lies  in  the  fact  that  the  nitric  acid  appears  to  exert 
some  direct  coagulant  (?)  action  upon  the  caj)sule  of  the  bacillus  itself.  Thi» 
action  is  practically  instantaneous,  and  results  in  placing  the  capsule  in  such  a 
condition  that  it  resists  the  further  decolorizing  action  of  the  nitric  acid,  so  that 
the  bacillus  remains  stained.  This  is  not  true  with  other  bacilli;  all  other  bacteria 
are  completely  decolorized,  exce])t  the  bacillus  of  leprosy  and  the  smegma  bacillus 5 
and  if  the  source  of  the  material  allows  any  possil)ility  of  confusion  with  these  two» 
the  method  of  differentiation  already  given  will  serve  to  put  an  end  to  any  doubt* 
(See  Tubercle  Bacilli  in  the  irrino.) 

The  method  as  given  by  Koch  suggests  the  use  of  gentian  violet  as  the  firrf 
stain  (with  fuchsin  as  the  second  choice)  and  vesuvin  as  the  contrast  stain  (witl» 
methylene  blue  as  the  second  choice),  the  result  of  which  would  be,  of  course,  • 
blue-stain(»d  body  ujum  a  l)n)\vn  ^.nound  ;  while  tlic  uiclhod  preferriHl  here  give^ 
red-stained  rods  u])on  a  blue  ground.  This  is  (lie  result  that  has  })een  found  \if 
far  the  most  useful,  for  it  is  much  more  easy  for  the  eye  of  the  average  student 
to  detect  a  minute  red  body  u])on  a  blue  ground  than  it  is  to  find  a  minute  bine 
body  upon  a  brown  ground.    Much  objection  is  constantly  raised  to  this  method 
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of  staining  because  of  the  time  that  must  elapse  before  the  material  is  ready  for 
the  microscope,  and  innumerable  short  ready  methods  have  been  suggested,  not  one 
of  which  is  as  reliable  as  this,  but  many  of  which  are  much  more  used. 

The  most  common  of  these  is  the  so-called  Ziehl's  method.  In  this  method,  as 
in  the  others,  advantage  is  taken  of  the  resistance  of  the  bacillus  of  tuberculosis 
to  decolorizing  agents.  As  in  the  first  method  given  the  anilin  oil  is  used  as  a 
mordant  to  intensify  the  action  of  the  first  stain,  so  in  this  method  the  aid  of  a 
still  stronger  mordant  is  sought  and  found  in  carbolic  acid.  The  first  procedure 
in  the  Ziehl-Nielsen  method,  which  is  api)Hcable  only  to  cover-glasses,  is  as  follows : 
(.'over-glasses  prepared  after  the  usual  method  are  stained  in  carbol  fuchsin  for 
thirty  minutes  (this  time  may  be  shortened  to  ten  minutes  by  warming  the  stain- 
ing fluid)  ;  decolorize  in  sulphuric  acid  (1  part  to  4)  for  a  few  seconds;  wash  in 
water;  a  contrast  stain  is  obtained  by  watery  methylene  blue  for  two  or  three  min- 
utes; the  cover-glasses  are  then  thoroughly  washed  in  water,  carefully  dried,  and 
mounted.  In  this  method,  as  there  is  a  stronger  mordant  used  in  the  carbolic  acid, 
so  there  is  a  stronger  decolorant  used  in  suli)huric  acid.  Experience  has  demon- 
strated that  while  this  stain  may  be  useful  for  showing  the  presence  of  large 
numbers  of  bacilli,  it  cannot  be  relied  upon  when  there  are  but  few.  Of  this 
methocl,  as  of  all  the  short  methods  yet  presented,  it  may  be  said  that  if  one 
finds  rods  stained  red  on  a  blue  ground,  the  presence  of  the  bacilli  may  be  acknowl- 
edged ;  yet  if  such  rods  are  not  found,  the  absence  of  the  bacilli  cannot  with  safety 
be  asserted. 

Gabbet's  method  of  staining  is  one  frequently  used,  combining  the  decolorizing 
and  the  second  stain.  1.  Stain  cover-glasses  with  carbol-fuchsin,  hot,  for  one  min- 
ute. 2.  Wash  in  water.  3.  One  half  minute  in  Gabbet's  methylene  blue  (methylene 
blue,  2;  sulphuric  acid,  25;  water,  75).    4.  Wash  thoroughly,  dry,  and  mount. 

In  examining  suspected  material  for  purposes  of  diagnosis  in  tuberculosis,  cover- 
glass  preparations  are  to  be  made  in  quite  large  numbers,  and  thoroughly  studied 
after  being  stained  by  one  or  more  of  the  methods  suggested ;  but  inoculation  experi- 
ments are  sometimes  successful  when  the  microscojnc  examination  fails,  so  that  re- 
course should  be  had  to  these  inoculation  experiments  if  the  matter  of  diagnosis  is 
one  of  importance  and  the  microscopic  examination  has  failed  to  demonstrate  the 
bacilli.  Inoculation  experiments  are  more  commonly  necessary  in  the  diagnosis  of 
surgical  tuberculosis  than  in  other  forms  of  the  disease.  The  bacillus  being  more 
often  present  in  the  granulations  and  lining  membranes  of  abscess  cavities,  it  is  to  be 
looked  for  especially  in  these  tissues  rather  than  in  the  contained  fluid. 

Clinical  Diagnosifl  of  Snrgical  Tuberculosis. — The  clinical  diagnostic  features 
of  surgical  tuberculosis  in  general  arc  the  formation  of  tubercular  tissue  in  the 
form  of  miliary  and  submiliary  tubt^rcles,  or  of  larger  areas  of  tubercular  infil- 
tration in  tissues  and  organs;  a  tendency  of  the  tubercle  tissue  to  undergo 
caseation  and  subsequent  softening  and  liquefaction;  a  very  chronic  course; 
absence  of  the  signs  of  acute  inflaiiiinntion ;  a  tendency  to  invade  neighboring 
structures  and  to  progress  along  the  lines  of  least  resistance^ — notably  along 
intermuscular  planes  by  the  force  of  gravity — or  to  break  through  the  articular 
ends  of  bones  into  joint  cavities,  and  in  some  instances  to  produce  a  general 
infection  of  the  organism, 
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Tuberculosis  of  the  Skin 

Lupus. — The  most  coniinon  fonii  of  tuberculosis  of  the  skin  is  lupus.  Tb* 
disease  commonly  occurs  in  youth  and  early  adult  life.  It  affects  the  face  mor^ 
often  than  the  extremities,  more  rarely  the  trunk ;  the  arms,  from  the  elboW 
to  the  fingers,  more  often  than  the  legs;  the  dorsal  surfaces  and  neighbor- 
hood of  joints  rather  than  the  palms  or  soles.  Upon  the  face,  the  nose  is  the 
most  frequent  starting  point  of  lupus,  and  the  ala  of  the  nose  is  often  first 
affected. 

Characteristics. — The  characteristic  sign  of  the  disease  is  the  lupus 
nodule y  a  circumscribed  rounded  infiltration  of  the  true  skin,  of  a  reddish- 
brown,  pink-brownn,  or  yellow-brown  color,  and  an  "  apple-jelly,"  or  seraitrans- 
lucent,  appearance,  of  varying  size,  rather  soft  in  consistence.  Upon  pressnre 
the  color  of  the  nodule  bcK*omes  paler,  but  some  color  remains.  The  nodule  is 
on  a  level  with  the  surrounding  skin  (Lupus  maculosus),  and  may  remain  sa 
Such  nodules  vary  in  size  from  that  of  the  head  of  a  small  pin  to  that  of  a 
No.  2  shot. 

CouRSK. — The  disease  pursues  a  very  chronic  course,  and  the  surface  of  the 
nodule  after  a  time  Ix'comos  covered  with  dry  scales  (Lupus  exfoliativus).  De- 
generative changes  tak(^  place  in  the  nodule;  it  breaks  down  and  ulcerates  (Lu- 
pus exulccrans.  Lupus  excedens),  or  undergoes  atrophy  and  is  replaced  by  cici- 
tricial  tissue.  The  presence  of  one  nodule  is  usually  followed  by  the  develop- 
ment of  others  in  the  iioighborliood.  The  disease  is  prone  to  advance  at  the 
periphery,  while  the  older  portions  undergo  atrophy  or  more  or  less  complete 
cure.  If  many  nodules  coah^sce,  a  considerable  mass  of  tuberculous  tissue  may 
be  formed,  with  cell  infiltration  of  the  deeper  structures  (Lupus  hypertrophi- 
cus).  Very  often  the  several  ]>roc^sses  go  on  hand  in  hand  in  the  same  lesion. 
The  ulcerative  form  of  Ivpus  causes  notable  destruction  of  tissue.  On  the  face^ 
the  nose  may  be  more  or  less  completely  destroyed.  The  alsr,  the  tip  of  the 
nose,  and  the  cartilages  suffer  rather  than  the  bones,  and  the  nose  has  the 
appearance  of  having  Ixh'u  cut  off.  Syphilis,  on  the  other  hand,  produces  bone 
destruction  an<l  a  sunken  or  so-called  saddle  nose.  The  lips,  the  cheeks,  the 
forehead  may  all  be  involved  with  the  production  of  hideous  deformities.  The 
ulcers  are  commonly  covered  with  crusts  made  up  of  cheesy  material,  broken- 
down  tubercle  tissue,  and  the  dried  discharges  of  ordinary  purulent  infection— 
a  regular  coexistent  lesion  in  these  cases. 

Diagnostic  Features  of  Lupus. — The  characteristic  nodules  in  the  skin, 
the  chronic  course,  the  tend(*ncv  to  ser])iginous  advance  of  the  disease,  the  fo^ 
mation  of  cicatricial  tissue  in  the  older  ])()rti()ns  of  the  lesion  while  new  nodules 
and  ulcerati(ms  an*  ])res(»nt  at  the  advancing  bonier,  the  situation,  are  the  im- 
portant diagnostic  featun^s.  Tin*  lesions  are  usually  not  painful.  Uplto 
removing  the  crust  from  uh'eratcd  areas,  minute  grayish  or  white  ]X)ints  may 
be  distinguished  upon  the  raw  surface;  these  are  miliary  or  submiliary  tuber 
cles  undergoing  degenerative  changes.    They  bear  a  slight  resemblance  to  th 
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epithelial  masses  seen  upon  the  surface  of  an  ulcerating  epithelioma.  These 
latter,  however,  can  readily  be  expressed  from  the  raw  surface,  and  under  the 
microscope  are  easily  seen  to  consist  of  masses  of  epith(»lial  cells.  It  is  to  be 
remembered  that  epitheliomatous  degeneration  of  areas  long  affected  by  lupus 
is  not  an  uncommon  occurrence. 

Verruca  necrogenica  (Anatomical  Tubercle). — This  variety  of  tuberculosis 
of  the  skin  is  due  to  direct  infection.  The  disease  occurs  most  commonly  upon 
the  dorsal  surfaces  of  the  fingers  and  liands  of  pathologists  and  their  assistants. 
A  red  elevated  nodule  appears  at  the  site  of  inoculation,  and  slowly  increases 
in  size ;  the  nodule  is  rather  firm  on  palpation,  usually  ])ainless,  or  but  slightly 
painful.  The  central  portion  soon  breaks  dcnvn,  creating  a  small  ulcer  covered 
by  a  scab;  upon  removing  this  several  small  orifices  are  seen  in  the  tubercular 
granulation  tissue;  from  these  a  little  pus  may  be  made  to  exude  by  pressure. 
Later,  papillary  outgrowths  take  place,  producing  a  wartlike  appearance.  The 
occupation  of  the  individual,  the  very  chronic  course,  and  the  characteristic 
appearances,  render  the  diagnosis  easy. 

Tuberculosis  yerruoosa  cutis. — Under  this  name,  Kiehl  and  Paltauf,  in  188G, 
described  a  tuberculosis  of  the  skin  characterized  by  the  foruiation  of  patches 
of  tubercular  infection  of  the  cutaneous  surface  varying  in  size  from  three 
fourths  of  an  inch  to  two  inches  in  diameter.  The  disease  is  very  chronic,  and 
the  infected  areas  are  sensitive  and  sometimes  painful.  As  described,  the  patch 
exhibits  three  zones:  an  outer  red  border  of  erythema,  within  that  a  circle  of 
suiall  pustules,  often  covered  by  scales,  and  a  central  area  covered  by  papillary 
outgrowths. 

Secondary  Tubercular  Infections. — Secondary  tul)ercular  infections  of  the 
skin  occur  as  the  result  of  the  spread  of  deep-seated  tubercular  lesions,  notably 
of  the  lymph  nodes,  the  bones,  and  the  joints.  Softening  of  the  tubercular 
tissue  is  followed  by  the  formation  of  a  tuberculous  abscess  which  tends  to 
a<lvance  by  pressure  toward  the  surface.  The  skin  finally  becomes  infected 
from  within,  softens,  and  breaks  do\\Ti.  Tuberculous  material  is  discharged 
and  a  tubercular  ulcer  or  sinus  remains,  according  to  local  conditions.  The 
appearance  of  these  lesions  is  characteristic.  The  skin  edges  of  the  orifice 
are  rounded  or  irregular  in  contour,  have  a  worm-eaten  appearance,  are  of  a 
blue  or  purple  color,  and  a  soft,  friable  consistence  when  the  perforation  is 
recent.  Often  several  orifices  exist  separated  by  bridges  of  blue,  thinned-out 
and  friable  skin.  The  cavity  is  lined  by  pale  granulation  tissue,  showing  here 
and  there  upon  its  surface  yellowish  areas  of  caseous  material. 

After  a  time  exuberant  tuberculous  granulations  are  prone  to  form  and  to 
become  elevated  above  the  level  of  the  skin.  The  appearance  of  these  at  the 
orifice  of  a  tuberculous  sinus  has  been  likened  to  a  fold  of  prolapsed  mucous 
membrane.  Cicatricial  tissue  in  abimdance  is  thrown  out  by  the  surround- 
ing tissues,  and  after  a  time  these  orifices  come  to  1x5  surrounded  by  a  dense, 
hard,  fibrous  wall,  and  later,  by  the  contraction  of  such  tissue,  the  orifice 
comes  to  be  depressed   below   the  level   of  the   skin.      The  discharge   from 
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such  simises  varies  in  character.     Upon  the  rupture  of  a  tuIx?ri^ulous  a 

a   ratlier   pule    yellow   i*r  white   ereaiuy   nmterial  escapes,   eontairiiiig   cbeeay 

111  asses. 

This  BrM-aHoi]  itiln'intlotis  pus  is  of  eliaracrteristic  apjvL^iiriiiiee;  it  l^  fouuJ  _ 
iimler  the  iiiifruscope  to  coimist,  not  of  pus  cells,  but  of  granular  material  con*^ 
taining  much  fat^ — the  result  of  the  clegeneration  of  the  tuberculous  granu- 
lations,    Tnhercle  bacilli  camiot  usually  he  ilenionstratecl  in  the  Tuatorial,  al 
though  when  inoculated  into  susccplilile  animals  tulMT(Mjh>sii^  fiill^iw.s.      Aftt*r 
the  abscess  has  once  emptie<l  itself  {hv  discharge  dindnishes  in  qnantityt  bi? 
eonips  scanty,  often  tliin  and  watrry,     Hectnulary  loftM-linn  with  pus  inien*lH^i 
often  oetnirs,  and  the  picture  then  eliangeH  to  one  res4?nihling  ordinary  supj^uni- 
Hon  with  the  discharge  of  true  pus.     The  hacilbis  pyocyaneus  is  a  not  iufrt?- 
quent  invader  of  fhese  sinuses.     The  dressings  are  then  stained  with  the  char* 
acteristic  green  discharge,  and  a  musty  odor  is  present. 

TUBEKCULOSIS    OF    MUCODS    MeMBRANE 

Primarif  i uherculosis  of  the  readily  visible  niuenus  niendirane  is  rather  lui- 
common.  St'Cfmflarj/  infrclion  of  iimeotis  membranes  is  common.  Tuhvrra* 
loshH  of  the  jfjnrous  membrnne  t^f  fhc  nosr  is  sonietin»es  the  starting  |xunt  of 
liipns  of  thr^  fae(\ 

TubercTilosis  of  the  Posterior  Pharyngeal  Wall  and  Soft  Palate* — This  occurs 
occasionally  during  eh  ltd  In  H>d,  pul>erty,  and  adoleset^nee  aitmng  imlividuak 
already  tin*  subjects  of  tuberculosis  of  thi'  lungs.  Suhmiliary  tulwTcles  m^cur, 
and  break  down  into  shallow  ulcers  with  a  cheesy  base.  Such  ulceratiorifi  mavi 
be  confounded  with  syphilis.  The  tidiercuhir  process  is,  however,  attended 
by  less  destruction  af  thi^ne,  is  more  painful,  tends  to  spread  sniierficially,  and' 
to  undergo  later  cicatricial  contraction, 

Tnbercnlofiifl  of  the  Tongue.— Tiibercidosis  of  the  tongue  occurs  in  individ- 
uals witli  tid)rrculnsis  ttf  the  lungs.  The  ulcer  is  usually  rounded  or  ovah  ten- 
der and  painfulj  tlie  base  covered  with  yellow,  caseniis  luaterial  or  with  exulier- 
ant  pak%  fungating  granulations.  Infiltration  and  hanleiiing  of  the  base  o! 
the  ulcer  may  lea*l  to  the  sus]>icion  o{  cancor.  The  |>r(^sen(*e  of  lung  tnl>ercu- 
losisj  the  very  chronic  course^  and  the  mieroscopic  exaruination  of  fraginentu 
of  diseased  tissue — removed  by  scraping  or  wdth  the  knife — ^aerve  to  clear  np 
tJie  diagnosis. 

Tuberculous  Ulceration  of  the  Rectum*— A  considerable  proportion  of  all 
cases  of  fistula  in  ano  are  tnlK-rcular.  These  fistula*  are  often  associated  \vith 
tuberculosis  of  the  lungs.  They  are  cliaract-erized  by  tlieir  chronic  course;  by 
the  production  of  fimgating  granulations ;  often  by  undermining  of  the  niucong 
membrane  of  the  gut;  by  the  formation  of  ulcerated  areas  of  etmsiderable  size; 
and  by  the  occurrence  of  burrowing  sinuses,  whose  skin  orifices  have  the  char- 
acteristie  tuliercular  afq^nirauce.  They  are  very  a]>t  to  recur,  or  fail  to  heal, 
even  after  tborough  ojK'ralivr  reninvah     (S(*e  Kt^etum,) 
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TrBERCULOSI8    OF    TJIE    LvMrii    GLAra>s 

Tabercnlosii  of  the  Lymph  Nodes. — ^Ouc3  of  the  cornninnest  foriiiB  of  tuber- 
cular disease  is  tuberculosis  of  the  Ijiiiph  iirMk\s.     Tlie  coiutitiim  was  charac- 
terized by  Bilbroth  as  '*  t\w  daily  bread  of  the  mirgieal  clinic/^     As  is  the  case 
with  other  forms  of  tubcreuIoBiaj  tiilMTciiljir  lyiiiplioinatsi  neeiir  most  couiijioidy 
during  childhood,  adolescence,  and  early  adult  life,  hut  the  eoudition  is  com* 
tuoti  enough  at  all  ages.     Of  the  anjwriicial  lymphatiea,  the  glands  of  the  neck, 
tbe  cubital,  tJie  axillary,  and  the  iiigniual  and  femoral  glands  are  inferied  in 
theofcorf  order  of  frequency.     The  mediasUnalj  mesenteric,  and  retro jieritoneal 
lyinph  nodes  are  also  frequently  the  seat  of  tubercnlosis,  but  are  of  less  sur- 
gical interest. 

The  infection  may  be  priouiry,  directly  through   tho  lymidi  current,   the 
infection  atrimn  nrtt  being  a]iparent ;  or  a  catarrhal,  uleeTated,  or  iii^sured  con- 
Jitiou  of  a    mucous   surface    may 
fi^nnii  the   passage   of   the   bacilli.       H 
la  other  cases  infection  takes  place 
throU|;h  the  lymph  channels  from 
an  exis^tent   tuljercnlar  lesion  else- 
where,  lufeetion  through  the  bluod 
ciirrt^at  direct  also  may  occur.    The 
tuii^ilfi  ami  lymphriid  tissue  of  the 
uas^>pharynx  are  favorite  portals  of 
miT)\     Cutaneous   irritations   and 
eruptions  upon  the  face  and  scalp, 
mi  cttrioiis    teeth,    r*ftcn    precede 
ik'  plimdidar  infection. 

Charaoteriitics  of  Tuberculosis 
of  Lymph  Glands*— The  disease  is 
oliann'ltTized  by  a  slow,  yrainless 
enlargement  <>f  the  affect c<l  glands. 
Enriv  in  the  disease  tlie  glands 
ari'  (liRTCte,  movable,  and  may  re- 
niniij  m  indefinitely.  In  otlicr 
ciiei  periglandidar  inflammation 
MTiiTs;  the  tumors  then  iK'cnme 
aflkrent  tu  the  surrounding  strnc- 
tnres  and  to  each  other ;  they  cease 
to  h  movable,   and    form   smooth 

or  iK»duhir    masses    of    considerable    size.      In    some    cases    ciisealinn    occurs 

Rithout  rupture  of  the  glmidular  capsule,  and  calcareons  degeneration  may 

take  place;  in  this  condition  the  tumors  may  remain  quiescent  indefinitely. 

Jfore  commonly  softening  and  pcTf oration  of  the  glandular  capsnle  occurs,  and 

Jesuits  in  the  formation  of  a  painless,  insensitive,  fluctuating  area,  \\  hieh  finally 


Fio>  23. — TrBERCTTL*oHm  of  the  Lymph  Nodks  of 
THK  Nkik,  t  New  York  IIoKpitiil,  KfTvice  of  Dr* 
Frank  Hartley.) 
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perforates  the  skin,  as  already  deserilied.  Signs  of  acute  inflamil 
absent.  In  other  instances  a  diffiiide  tubercular  inHamniation  of  I 
taneouA  rrmnootive  tissue  iiiid  of  tbe  intermuseubir  ami  fasc'ial  plan 
The  infeetion  is  also  prone  to  advance  from  one  gland  to  another,  eit 
and  insidiously  or  quite  suddenly.  After  perforation  of  the  skin' 
plaee^  a  tubercular  uleer  or  sinus  reuuiins  behind.  Stieh  sinuses  mi 
open  for  years,  may  heal  from  time  to  time,  only  to  break  down 
spontaneous  cure  uuiy  iwour,  often  with  the  formation  of  ugly,  pueta 

Bifferential  Biagrnosis  of  TiihercTilous  Lymph  Qlands. — It  is  noei^si 
ferentiate  lutierculous  lyoqdiomala  froiu  simple  infiauimatory  hyi)erpl 

primary  sarcoma  of 
nodes,  from  malignant 
ata^  pseudoleukemia, 
seoo  nd  a  r  v  ea  re  i  no  i  n  a  to  ii  3 
From  simple  inflammati 
iu^,  not  aerompanied  bi? 
tion,  the  diagnosis  is  n 
easy  from  a  single  o\ 
The  ]n-esence  of  a  sii peril 
of  irritation — ^an  infK?t< 
an  uleer,  an  inilamuiati 
of  the  skin — points  to  a 
flamnuitirm. 

In  such  eases  the  el 
of    the    glands    is    modi 
glands   are  usually   neitl 
nor  painful;  they  are  fi 
able.     Removal   of  tlie  - 
sf*uree  of  irritation  is  f< 
dirjiinution    in    the    sjjb 
glands,    tliough    some   ci 
may     persist     indetinitelj 
glands    may    subsequent! 
the  seat  of  tulKrcnlosis. 
removal  of  the  external 
irritation     the     enlartreu 
tinues  or  increases,  tuberculosis  is  probable.     The  gross  and  mierq 
pearances  of  the  glands,  afrer  removal,  ure  usually  characteristie,  if  I 
Bacilli  may  l>e  found  m  the  i^arliir  stages;  after  softeTiing  au*l  eas© 
occurred  tlieir  recr>giiitiMn  may  l^e  ditticuU.     Upon  sec*tiou,  tuljereuld 
glands  vary  in  gross  apjjearanee,  according  to  the  stage  f>f  the  pra 
cut  surface  may  aji{>ear  normal  to  the  naked  eye.      Miliary  and   1 
tubercles  nuiy  show  as  grayish-yellow  areas,  distributed  irregularly  || 
the  glandular  substance*     Considerable  areas,  or  the  entire  gland, 


Flo.     24, — TriiEHcrLOsiK     or    Ckrvipal     Lymph 

NnPES,  MAHKED  PeHHILANULILAR  TxFlLTRATTON. 

(New   York   Hospital,    service    of    I>r.    Frank 
Hart  lev.) 
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of  caseation,  of  purulent  softening,  or  evx-n   of  calcification,   if  tlie 
is  ancient. 

ignani  Lymphoma,  Psendolrukemifh—Ju  the  f^iirly  stages  of  pseudi> 
octnirring  during  tlie  second  tmd  thirJ  decades  of  life,  the  differential 
frc»ni  tuWrculosis  of  the  Ivnipli  glands  is  nf>t  always  easy*  The  tumor 
of  tuberculowift  are  apt  to  lie  of  unlike  conmM^'ncy  in  different  parts; 
fioftcniug,  alternating  with  indurated  masses  of  periglandular  infil- 
td  with  is<ihite<l  nodules  of  varying  size  and  eousi.stenee.  The  iX^eur- 
f  glamlular  tumors  in  no  individiud  with  no  }iredisposition  to  tubereu- 
ith  no  signs  of  lrx»al  irritatinu  in  the  virgin itYj  ami  otliervvise  in  a|)pflrent 
leads  to  a  suspicion  (*f  pos.sihh?  hniki^miii.  A  steady  inerease  in  the 
tlie  tunior»,  the  suthlen  successive  involvement  of  group  aftt-r  group  of 
!^  and  tlje  appearance  of  similar  enlargements  in  other  regions,  speaks 
leudoleukeuiia. 


-Bodo^tn's    DmcAHE — Ml'ltiplk    Gi.ANT>rr  ai?     Tt  moiis    in    the    Neck    ano    A3CTlla. 
(New  Ywrk  Hospital,  uuiJmr'-i  M-rvice*) 

tumors  of  pseudoleukemia  are  of  imiform  conshienaf;  they  are  more 

>rocluce  pressure  s\Tnptoms,     Gradual  and  serious  impairment  of  the 

Ileal th  fjceurs  after  a   time,   and    in  .S(uiie  iustaures   an   irregular  and 

[i'ever  makes  its  appearance  from  time  to  time,  lasts  for  liours  or  days, 
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and  disappears.  Arsenic  in  large  doses  sometimes  causes  notable  dimiautl^ 
in  the  size  of  tlie  i^sendolenkeniia  tumors.  In  some  instances  a  microscof^^ 
examination  of  a  gland,  removed  for  the  purpose,  is  necessary  to  clear  up  tfc 
diagnosis.  The  blood  chang€»s  of  true  leukemia  suffice  to  eliminate  tuberculosi 
as  a  cause  of  the  glandular  tumors  of  the  former  disease.  (For  further  infol 
mation,  see  Tumors  of  Neck.) 

Tuberculosis  of  the  Tendons,  Tendon  Sheaths,  Buks^,  and  Muscle 

Tuberculosis  of  the  Tendons  and  Tendon  Sheaths. — The  condition  may  be  pii 
mary  in  the  tendons  or  their  sheaths,  or  secondary  to  tuberculosis  of  the  bom 
and  joints  of  the  aflFected  region.  The  tendons  of  the  forearm  and  hand — ^flexa 
and  extensor — the  peroneal  tendons  of  the  ankle,  and  the  tendons  about  tli 
knee  are  those  most  commonly  involved,  in  the  above  order  of  frequency.  Thre 
forms  of  the  disease  are  to  be  distinguished  clinically. 

1.  A  serous  effusion  occurs  in  the  tendon  sheath  which  may  be  sharpi] 
localized  and  fonn  a  rounded,  elastic,  fluctuating  swelling  along  the  course  d 
the  tendon — not  to  be  distinguished  from  a  simple  hygroma  (single  or  multipb 
ganglion) — or  the  effusion  may  occupy  the  entire  length  of  the  sheath,  or,* 
at  the  wrist,  the  tendon  sheaths  of  numerous  tendons  may  be  involved. 

2.  In  the  second  form  there  is  added  to  the  serous  effusion  the  formatiil| 
of  small  pedunculated  or  free  fibrinous  masses — the  so-called  rice  bodie»-| 
together  with  a  gelatinous  thickening  of  the  wall  of  the  sheath.  A  moreOi 
less  elastic  or  fluctuating  swelling  is  thus  produced,  corresponding  in  site  tli 
the  course  of  the  aflFected  tendons.  j 

3.  The  fuugating  form  is  characterized  by  the  formation  of  tuberculi^ 
granulation  tissue  in  abundance,  and  a  tendency  to  break  down,  with  M 
formation  of  abscesses  and  sinuses.  This  condition  is  progressive,  and  nq 
involve  any  neighboring  structures,  including  muscles  and  joints. 

The  serous  and  fibrinous  forms  are  exceedingly  chronic,  they  are  usuaiy 
painless,  excei)t  that  moderate  ])ain  may  accompany  use  of  the  affected  tflii 
dons.  There  is  slowly  j^rogressive  loss  of  power  and  undue  fatigue  of  tij 
affected  limb  upon  slight  exertion.  The  disease  may  last  for  many  yc«| 
without  leading  to  serious  inconvenience.  These  two  forms  may  rarely  1 
converted  into  the  third  or  fungating  form.  For  the  special  diagnostic  ftl 
tures  of  these  conditions  the  reader  is  referred  to  Kegional  Surgery. 

Tuberculosis  of  the  Bursa. — The  bursas  may  become  infected  with  tuta 
culosis  primarily  or  secondarily  to  tul)erculosis  of  underlying  bone.  Tl 
former  vari(?ty  may  closely  resemble  tul)erculosis  of  the  tendon  sheaths  vH 
the  formation  of  rice  bodies.  (See  Tulx»rculosis  of  Tendon  Sheaths.)  B 
bursa  beconi(».s  enlargcMl,  its  walls  thickened ;  fluctuation  will  be  more  or  k^ 
marked  or  nearly  absent,  the  sensation  given  to  the  examining  fingers  beii( 
rather  that  of  a  sac  containing  semisolid  material.  Incision  is  usually  nert 
sary  to  establish  a  diagnosis  unless  a  sinus  is  present     In  that  variety  due! 
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tul»erciilosi9  of  bone  there  is  formed  a  tlnck-walled  sac  filled  with  tiiI>erciiloiis 
p»s  ^T  ^anulation  tissue,  giving  a  sense  of  obscure  flucttuLlion.  Tliere  will  be 
H  hisforv  of  some  \n\in  and  tcoderut'ss  in  the  nntk-rlying  bone,  a  ehrnnir  ronrse, 
ji;j(i  the  gradual  formation  nf  a  donghy  swelling,  ns\uUly  of  rounded  or  ovoid 
shap^  Incision  will  establish  the  diagnosis.  The  differential  diagnosis  of 
llnf    intlannoatinns  of  bnrsn"  will  Ix'  found   under  Itegional  Sin-gery* 

Primary  Tuberculosis  of  tbe  Musclea. — Tins  is  a  very  rare  condition;  it  lias 
[leeTi  ubi^erved  especially  in  the  ninscles  of  the  upjier  ann  as  a  dense  hard 
infiltrahon  of  the  muscular  tissue  n*scmbliug  a  new  growth ;  the  condition 
eventuates  in  a  ebaraeteristic  cold  absct^ss.  Tuberculosis  uf  muscles  and  of 
fascial  planes  is  a  very  common  condition  secondary  to  tuberculosis  of  bones 
lad   joints.     The  diagnostic  features  will  be  described  under  Tlegioual   Sur- 

TllBEKCULOSIS    OF    BoNE 

OccuiTcnce* — ^Tul>c*rculosiR  of  the  bones  ir^  one  of  the  most  frequent  forms 
of  the  disea^ie.     ilost  common  in  cbihlhuud  and  youth^  but  may  occur  at  any 
a^    The  epiphyseal  ends  of  long  bones  and  the  spongy  tissue  of  short  bones  are 
tie  common    seats    of    the 
|jrocess;      less     often     tlie 
ss/iafts  of  long  liones.     Mub 

tiple     foci     do     sometimes 

form   in  various  points   in 

the  medulla  of  a  b»ug  bouc, 

and  by  gradual  increase  in 

size  these  may  finally  coa- 

li*sce    and    form    a    diffuse 

tulx*reu!ous     osteomyelitis ; 
h    a    condition    in    the 
rg^r    bcines    is,    however^ 

quite  uncommon. 

Mode  of  Infection,^ — The 

infection     takes     pluce     in 

many    instance^    primarily 

thn>ugh    the   bltx>d    in    the 

form    of    an    inftM^te<l    I'lii- 

bohis.        A     circnmscribiMl 

focus  of  tubercular  granu- 
lation   tissue    is    produci/d 

whicb   undergoes  the  same 

changes   as   tubercle   tissue 

elsewhere.      A  tuberculous 

caries  of  the  bone,  a  sequestrum,  or  a  tuberculous  abscess  ma}'  thus  be  pro* 

ducetl.     The  foci  may  be  single  or  muUiplc,  and  are  usually  of  moderate  tsi^. 


n 


Via.  26. — TvLiKHcULtiaia  ur 

FlN'tJEtt,   WITH    Si J« USES. 

liuij.) 


TlIJi     Jili-l      I'llALANX    *jF   InUEX 

(Bpjua  ventosaj;,   authur^»  culliec- 
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The  process  is  very  prone  to  extend  into  the  neighboring  joint  or  to  i)erf 
the  cortienl  hiyer  and  infeot  the  overlying  periosteum  and  soft  parts, 
certain  situations,  notably  in  the  phalanges  of  the  fingers  of  children- 
pomnionly  in  tht*  shafts  of  the  lon^ier  bones  of  children  and  adult*- 
occura  a  tiiberciiloUH  osteomyelitis  whicli  results  in  gradual  absorption  < 
cortical  layer  of  hone,  while  irritation  of  the  overlyin^^  perio^teunj  i 
the  production  of  new  lH.»ne.  In  tlie  fingers  a  spindle-shaiKnl  enlarg 
of  the  affected  phalanx  occurs;  anti  in  tlie  shafts  of  the  larger  bone&— n 
the  tihiu — hK*alized  swelliugs  are  prrMluct'd   (Spina  ventosa). 

Course^ — The  course  uf  bune  tubrrculusis  is  exci?4?dingly  chronic.    Theg 
health  is  often  hut  slightly  affected.    Fever  may  occur  from  time  lo  time^  I 

temperature  is  not  g 
elevated.  So  l*mg  i 
tulx*rcular  process  re 
confined  to  the  inter 
tlie  hone  the  signs 
sympti>ms  are  either  j 
or  slight.  Pain  is 
marked  t=^ymptom.  Ti 
netis  may  he  present  o 
cuss  ion  over  tJie  al 
area.  Invasion  of  tla 
ogteinn  is  aoconipanii 
] » a  i  n ,  ten  d  em  ess,  a  n 
parent  enlargement  < 
hone,  with  edema  ti 
overlying  soft  parts. 
sion  of  a  joint  is  att 
by  the  signs  of  jnii 
bt^rcnlosis  to  be  desc 
Perforation  of  the  ] 
teum  and  invasion  c 
overlying  soft  part* 
skin  are  indicated  1: 
formation  of  a  cold  a 
or  by  the  presence  of 
hercular  nicer  or  sini: 
prolx?  introduced  intc 
a  cavity  may  meet 
carious  hone  or  pass  « 
ly  through  a  j)erfo 
into  the  medullary  cavit^-,  or  if.  as  often  happens,  the  tuberculous  absee 
traveled  along  intermustHdar  planes  by  gravity,  from  a  distance^  no  di 
bone  can  be  reached,  and  the  diagnosis  must  be  arrived  at  by  other  um 


FlO.    27, X-IIAY    PlCTlTRE   OF   EaRLY   TfTBEHCTTt^SlS    OF   THE 

Klikiw  tK  A  Child,  Showing  Slioht  Destrttction  op  the 
Anterior  Surface  of  the  Humcrub  jvst  ahoxh  the 
ELn«*w  Joint.  The  joint  haid  not  yet  becomt?  involvrt!, 
thfre  WAH  but  little  liriiitatrfni  of  motion  in  the  elbow  and 
»carcdy  any  pain.  The  child  wa-s  a  patient  of  Dr.  Vlum. 
N.  iJowd,  who  very  kintily  wfiit  the  patient  to  rap  to  hnve 
an  X-ray  pjcttirr-  tiiken  to  di!*cover  if  |>o?<^NJble  whether  and 
to  wtiut  extent,  tlit^  Ixme  was  involveth  It  is  often  p<]>KMib1e 
to  niJike  a  diaKnosin  of  early  tybercuh^ais  in  the  epipliyscs 
of  the  ioHK  bon**H  before  the  iiasociated  joint  disturoancea 
ioe  at  all  marked. 
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Diagnosis  of  Bone  Tuberculosis. — After  perforation  of  the  overlying  soft 
part^  and  the  formation  of  a  cold  abscess  or  a  sinus,  diagnosis  is  usually  quite 
eaj^y.  In  the  absence  of  such  signs,  the  presence  of  a  tender  bony  swelling  of 
a  chronic  character,  especially  if  near  a  joint,  will  lead  to  a  suspicion  of  tuber- 
eulos^is.  The  presence  of  other  tubercular  lesions  in  the  lungs,  lymph  nodes, 
or  elsewhere  renders  the  diagnosis  more  probable.  Absence  of  a  syphilitic  his- 
tory 7  or,  in  doubtful  cases,  relxjlliousness  to  antisyphilitic  treatment  is  some- 
times a  further  aid.  The  acute  infectious  processes  of  bone  run  a  far  more 
storiuy  course.  The  chronic  suppurations  of  bone  have  certain  distinctive  fea- 
tures noted  under  the  head  of  Acute  and  Chronic  Suppurative  Osteomyelitis 
and  Periostitis.  Further,  tuberculosis  of  the  bones  of  certain  regions  pro- 
duces deformities  and  other  signs  of  a  very  definite  type;  a  description  of 
these  will  be  found  in  the  chapters  on  Regional  Surgery. 

In  certain  cases  an  X-ray  picture  may  show  the  presence  of  tuberculous 
foci  in  bone  with  great  clearness,  and  thus  furnish  valuable  diagnostic  infor- 
mation.    (See  chapter,  "The  X-rays  in  Surgical  Diagnosis.") 

Tuberculosis  of  the  Long  Bones. — In  reference  to  tuberculosis  of  the 
long  lK»nes,  it  is  to  be  remembered  that  the  epiphyses  of  long  bones  are  the 
fat'orite  seat.  Bony  enlargements  and  inflammations  of  the  shafts  of  long 
bones — especially  in  adults — are  more  apt  to  be  due  to  syphilis,  to  a  new 
growth,  or  to  ordinary  septic  processes. 

TXJBERCULOSIS    OF    JOINTS 

Joint  tuberculosis  is  most  frequent  in  childhood  and  youth,  but  may  occur 
at  any  age.  The  knee,  the  hip,  the  ankle,  the  elbow,  the  wrist,  and  the  inter- 
vertebral joints  are  most  commonly  invaded.  One  joint  is  usually  involved, 
occasionally  several  joints  in  succession.  The  disease  is  in  the  larger  number 
of  cases  sec*ondary  to  bone  tuberculosis  of  the  neighboring  epiphyseal  extrem- 
ities. Less  often  the  synovial  membrane  of  the  joint  is  the  primary  seat  of 
the  disease.  The  other  joint  structures  rarely ;  the  cartilage,  apparently  never. 
We  may  in  some  instances,  at  least,  distinguish  clinically  between  the  cases 
primary  in  the  bone  and  those  Ix^ginning  in  the  synovial  membrane. 

Tubercular  Arthritis — Secondary  to  Bone  Tuberculosis. — The  advent  of  the 
joint  trouble  is  slow  and  insidious;  and  the  subsequent  course,  as  a  rule, 
exceedingly  chronic,  extending  over  months  and  years.  Attention  is  often 
first  called  to  the  aflFected  joint  by  a  feeling  of  fatigue,  slight  pain  or  weakness 
in  the  limb  after  prolonged  use.  The  child  is  seen  to  favor  the  part.  After 
a  time  a  careful  examination  may  reveal  a  little  tenderness  over  the  point 
in  the  bone  near  the  joint  the  seat  of  the  tuberculous  focus.  At  this  time  the 
joint  will  be  foxmd,  as  a  rule,  normal  in  contour  and  size ;  limitation  of 
motion,  if  present  at  all,  will  be  slight,  and  only  appreciable  upon  careful 
manipulation.  Slight  tenderness  may  be  complained  of  upon  crowding  the 
joint  surfaces  together. 
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In  many  c*a^^s  the  snuptoiiis  will  l»o  go  i^liglitly  marked  that  raedicftl 
will  not  he  gonght  for  weeks  or  iiiontlis.  The  disease  often  shows  at 
distiDt't  reniissions,  so  tluit  the*  sli^dit  weakness  or  lameness  will  cease  { 
time  to  Ik*  observed.  After  a  time  the  symiTtonis  return,  and  are  a  Utile : 
severe.  It  is  noted  that  the  child  sleeps  badlj,  is  restless,  and  utters  m 
cries  at  night.  If  einT*fiilly  ohserved,  it  will  l>e  noted  that  these  crie 
associatcHl  with  spai^nnMlie  contractions  of  the  affected  limb.  Lamena 
weakness  becomes  distinctly  noticeable;  the  limb  assmncs  some  eharaefce 
position,  and  attcnipts  to  make  frcK?  passive  movements  are  resisted  and  atU 
by  pain. 

Typical  Case  of  Tuberculosis  of  the  KEee-joint, — According  to  the  an 
ical  R^at  of  the  affeetiun  the  signs  will,  »if  course,  vary.  If,  for  cxa 
_  the  knee  WTre  the  se 

the  <!isease,  examic 
would  sliow^  complet 
partial  obliteration  o 
normal  dcpressitin^ 
either  side  of  the  ligi 
turn  patella^;  and  i 
increase  in  cireiunft 
above  that  of  the  w 
knee;  and  a  little 
eninir  of  the  periarti 
soft  ]nirts.  A  tender 
is  often  to  be  noted 
one  of  the  condyles  c 
feniiir  or  tibia.  The 
in  held  a  little  flexed 
distinct  limitation  oi 
sive  and  active  moti 
present.  Attempts  t 
cood  these  limits  ar 
a  n  r  \]m  n  ied  by  spasi 
fixation  of  the  joir 
the  mnscles  and  by 
The  skin  over  the  jo 
normal  in  color,  but 
feel  a  little  warmer 
its  fellow. 
S10N.S  OF  EFFesiox  INTO  THE  KnkE'Jutnt.- — Tlicrc  is  often  at  this 
a  moderate  effusion  into  the  joint,  and  the  sensation  knowifi  as  *' /?* 
patella "  may  lie  appreciated,  altlunigh  sncli  considerable  effusicm  i 
exception  ratlier  than  the  rule.  This  sign  is  elicited  in  the  foil 
mannor : 


Fi«.  28. — Tubercular  AiniiKiTiH  01  the  Knee  Joint  Show- 
ixo  Swelling  of  the  Joint  of  the  CnARArTEiti«Tic  Si'i?^* 
ULE  Shape.  Primarv-  focus  in  the  iq tenia!  condyle  of  the 
femur.  Note  thp  pftsitirm  of  moch-rate  aexloo.  (New  York 
Hospital,  a<*mce  of  Dr.  P.  R.  Boltoo.) 
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The  limb  IS  placed  m  (he  pxlefidvil  po3!ilon  wiih  the  heel  siijppoiied — if 
lli^  knoe-joint  is  flexed  no  amount  of  fluid  in  tlit*  joint  is  snftieieut  to  raise 
the  patella  away  from  the  condyles  of  tbe  feinnr — tlie  surgf^on  [tlBoes  tlie 
lliiiiiilis  and  middle  fingers  of  each  liand  upon  eitlier  side  of  the  ligamentuni 
MtelUe  and  the  qnadrieeps  tendfjn,  one  lumd  abcjve  tlie  otiier  Leiuw  the  patellii, 
and  niake«  firm  steady  pressnre  over  these  places,  in  order  tn  force  the  fluid 
in  tlio  joint  bc^neath  the  patella  and  cause  it  to  lift  this  hone  nwny  fruni  tlie 
ei»n*^yl^^  <^*f  the  foniiir*  Tiie  foreliii^ers  of  eitlier  hanfl  are  then  placed  upon 
tlie  patella  and  nsed  to  pnsh  the  pal*  Ha  lmck%vard  against  the  condyles.  If 
nay  considernhle  amonnt  of  flnid  exists  in  the  jnint  a  feeling  of  elnstic  rcst>*t- 
ince  is  imparted  to  the  fingers.  If  tlie  pit-ssnre  by  the  foretingers  is  suddenly 
increased,  the  resistance  is  overcome,  and  the  patella  is  felt  to  strike  the  con- 
Jvles  of  the  femur  a  sharp  tap.  Although  hard  to  descrilje,  the  manipulation 
is  siniple,  and  the  sensation  conveyed  to  the  fingers  so  eharaeterisfie  as  to 
le  imniistakahle.  As  the  pressure  of  the  fingers  is  relaxed,  the  patella  is  felt 
to  rise  again  from  the  condyles. 

The  s™ovial  bursa  al>ove  the  patella,  and  behind  the  quadriceps  tendon, 
^^anially  forms  a  part  of  the  kuec*-joiut,  and  may,  if  it  eonttiins  fluid,  form  a 
^yiiialed  elastic  swelling  of  considerable  size  beneath  the*  quadriceps  tendon, 
T\ie  tionnal  dejiressions  on  either  side  of  tlie  teiidttn  are  obliterated.      These 
^f^  ^iTite  of  the  signs  of  effusiuu  into  the  knee-joint,  and  are  observed  when- 
ever Bald  is  present  in  that  joint. 

Later  Svmft<im.s, — Even  early  in  tubercular  arthritis  a  blow  upon  the 
\m\  upward,  with  the  knee  extended,  causes  i>ain.      As  the  disease  goes  on 

fall  tlie  signs  become  more  marked ;  the  limb  l)eeoroes  more  flexed^  motion — 
lu-tive  and  passive — more  restricted;  the  jidnt  more  swollen,  the  swelling  is 
of  j^niaded  bulbous  character.  The  muscdes  of  the  tliigh  and  leg  undergo 
partial  atrophy,  and  thus  increase  in  size  of  the  joint  is  more  nutieeable.  The 
skiu  of  the  knee  is  of  a  dead  white  or  waxy  coh^r  (tumor  albus- — white  swell- 
ing). Palpation  of  the  joint  shows  the  jieriarficular  iu filtration  to  be  of  a 
fim  cliiiracter,  or  in  some  instances  sid'tcr  and  almost  b<»ggy.  Bony  f*Kn^ 
which  have  reached  the  bone  surface  outside  lite  joint,  cause  i>eriosteal  thick- 
_       ening  iind  apparent  enlargement  of  one  f>r  other  l>ony  condyle. 

Fit>iu  tiuie  to  time  a  surbli/u  increase  of  all  the  symptoms  takes  place. 
There  is  acute  pain  in  the  joint,  m\  increase  of  sw^elling,  sometimes  moderate 
fever.  It  may  be  noted  here  that  tlie  [Kiin  of  joint  tnlx^rciilosis  is  not  entirely 
irfrn^d  to  the  atTected  joint,  but  is  often  in  part  a  referred  jxtin.  The  most 
pomnion  cxiimple  of  tliis  is  to  Im?  noted  in  tuberculosis  of  the  hip;  here  tbe 
pain,  in  the  early  stages  of  the  disease,  is  referred  to  the  inner  aspect  of  the 
knee.  These  sudden  exacerl»ations  are  sometimes  caused  by  the  invasion  by 
tl«?  tiiWrt»itlar  prwess  of  hitherto  unafl'ected  portions  of  tlie  joint.  The  move- 
Hiento  of  the  joint  Wcome  more  and  more  restricted.  In  some  instances  passive 
mnvenieuts  elicit  cnqiitaticm,  iiulicatiug  tlie  rnl>hing  of  bony  articular  surfaces 
tniTHljfr,  denuded  of  their  cartilages.     P'irm,  fibrous,  or,  in  some  cases,  after 


luitrf^ated  cases  parti 
eornplete  disloration  n 
Cold  Abscess.  — 
tho  lulwrr'lf  tissue  1 
joint  i>r  111  the  peril 
kr  stmetiires  soften 
breaks  thnyn  a  tube 
abscess  results,  and,  i 
ing  the  direction  of 
resistance,  finally 
ovvT^  near,  or,  in  uia 
stances,  far  awaj  fro 
affeeted  joint.  Rupti 
1 1 1  ese  n \  iscesses  Ieav< 
hi  ml  tho  L'liaracterisl 
bereiilous  nicer  and 
In  old  cases  many 
abscesses  may  snece^ 
form,  one  or  other 
wliolly  or  partly  heal 
ing  a  <le pressed  and 
eri*<l  seiir  surround* 
dense  luird  sear  tissi 
Mixed  Infectiou.^ 
nn<lorv  invasion  of 
tiilM^reular  abscesi^es 
sinuses  with  pns-pro4 
organisms  may  clian, 
entire  picture  to  o 
acute  or  ehronie  s 
mia.  As  tlie  result  of  bony  deatructionj  gi^avity  and  muaenlar  action,  a 
of  typical  deformities  follow  tubercular  arthritis.  Diagnostic  featnroa  of 
culosis  of  special  joints  will  he  described  under  Iteponal  Surgery. 

Synovial  Tnbereulosis. — Primarv  synovial  tuberculosis  is  rare  amouj 
dren,  and  iinicli  less  common  among  adults  than  the  form  just  des< 
While  the  results  in  some  eases  are  the  same,  the  picture  of  the  disease 
somewhat  from  that  of  tlie  ft^ruier  variety.  The  knee  is  the  joint  mosi 
affected,  and  the  disease  is  characterized  in  typical  cases  by  a  sudden  oi 
nal  distention  of  the  joint  with  fluid.  Such  fluid  may  be  serous,  sero-fibi 
or  jturuk^nt 


Fia.  29. — Tubercular  Cold  AnscERS  op  ntE  Bapk  Secdnd- 
Aiiv  TO  TiTDEHcuLosis  OF  A  RiB,  (New  Yofk  Htmptt^ 
collect  iati.) 
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178  Form  of  Synovial  Tubekcitlosks. — The  serous  form  (Hydrops 
tlid)  is  characterized  by  a  very  chronic  course,  by  absence  of  acute 
itory  signs.  There  in  little  or  no  tcmlency  tci  iieriartioutar  infiltration 
&ing;  Uiere  is  very  little  pain;  no  lioiitation  <jf  niotion*  The  di.sten- 
he  s\Tiovial  sac  causes  stretching  of  the  lipanients  unci  a  weak  and 
^kt*  Genu  valgmn,  genu  recun^atum^  or  subluxation  may  iKriir  in 
^Ses;  tlie  use  of 
then  becomes  dif- 
.d  painfuL  The 
may  snd<Ienly  or 
inini^h,  and  even 
*y  to  recur  after  a 
interval ;  under 
cnnistanees  there 
much  iltfiiculty  in 
lit  a  connect  diag- 
tbe    existence    of 

Elous  lesions,  a 
f  health,  and 
will  render 
loskjs  of  tubcrciilo- 
probable.  Ai^pira- 
be  fluid  contained 
tnt  and  the  inncn- 
guinea  pigs  may 
^itive  result  An 
to  this  picture 
l^U  as  sometimes 
^P  acute  miliary 
TO  of  the  entire 
membrane  of  one 
joints — most  often 
lee — occurs  in  an 
1  already  the  sub- 
tuberculosis  else- 
Tbi?  onset  of  the 

Iptoms  is  sudden  and  acuti^;  the  joint  rapidly  swells;  there  i.s  acute 
bthe  sudden  distent  i<ni  of  the  synovial  sac;  the  skin  is  reddened 
^■Ds;  the  patient  has  a  consideralde  rise  of  ten]|ierature.  After 
le  acute  syniploniH  sub!^id(\  and  a  clironii*  tulK'tcnlosis  of  the  joint 
iling  and  cure  is  said  in  S4>me  cases  to  ensue  after  the  subsidence 
Bvmptomfl. 

fSrs    FoHM    OF    Synovial    Tuhehculosis    (Tlydrops    tuberculosis 
-Ilie  filirinona   form   is  characterised  by  the  presenee  in  the 


Fig,  30, — Primarv  Stt^-oviai.  TiTiiF.n€tn.oBi«  or  the  Knub 
ioixr.  EivrjttMtii?sTunEricuLous+HYr>Rurs.  No  pain*  No 
IJniitalicin  ♦>!  motion.  Palir^nt  i»  nmJe,  aji^ed  fift^'^lwo  yearn. 
(New  York  Ilospitiil,  service  of  ihvf  uiitlior.) 
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serou^s  exudate  of  considerable  quant  it  it'B  of  fibrin.     The   preseneo 

may  soiuetiines  be  apprfH-iated  in  the  joint  by  palpation,  a  ptvuliar 

soft   friction    being   transnjitted    to    the    tinkers.      In    many    instances 

cases  of  tuberculosis  hydrops  go  on  to  devebjp  the  ordinary  form  o: 

arthritis. 

Pltkui.ent    Foicm    of    Synovial    Tiiikki  L'I.osis     (Cold    Absca 

JoitilH), — The    purulent   forui    usually   oerurs    in    adnhs,    rarely    in 

The  subjei-ts  are  barlly  nnurislied  and  yutbn-  from  other  {*K*i  uf  tiil)er 

The  ftiulral  sifftis  and  symptofHs  do  not  (iitfer  materially  from  the  sc*roi 

except  tliat  flu*  joint  eapside  i«  rnore  apt  to  lie  perforated  with  the  pro 

of  poriartieular  cold  abticess.     The  etfusion  uu\y  occur  suddenly  or  sIotr 

without  marked  signs  of  an  inflauuuatory  character.     Aspiration  mil 

the  presence  of  tuberculous  pus  in  the  joint.     The  lesion  is  usually  a 

gynovial  tul:>erculosis;  although  similar  abscesses  occur  in  the  tuliereiiloj 

tes  secondary  to  tulierculosis  of  bone. 

Diagnosis  of  Bone  and  Joint  Tnberculosis. — The  diagnosis  is  in  nii 

stances  extremely  easy.      The   presence  <»f  sinust^s,   tlie  characteristic  « 

ities^  and  tlie  general  a]>pcarance  of  a  liud)  nuiy  suthee  to  enable  us  U: 

nize  the  condition  at  the  first  gbuu!e.     This  is  not  always  the  case  in  tli 

stages  of  the  disease,  i 

should  not  be  misled  by 

t^ral  apiK'arance  of  goo<J 

in  an  individual  the  sul 

ebn^uic    joint    trouble. 

fo   be  l>orru*   in  mind 

boiuis  and  joints,  as  el« 

tub<*reuh>sis   may   oeeu 

purely    Irteal    distuise    ' 

dislurbaucc  of  general 

lion    aiuong    indi vidua 

a|>pear  strong  and   vvel 

is  bed.     Persons  wit|fl 

luborculous     lesifins    € 

standing,    notably    whe 

]dicatcd    by    el  ironic  8^ 

tiou,     become     caclu.'eti 

develop   amyloid   tlegta 

(d"  the  kidney's  and  li 

bcrculosis     of    the    ii 

iA I Ti m  ic    d i arrhea ,    am 

renditions  <hu'   in  pafl 

lH^r(*uh)us  disease  n\ 

_  to    unfavorable    eon 

Fio.  31. — Tubercular  Abbce&b  or  Thigh  about  to  Rur- 

TUKB.     (CoUectloa  of  Dr.  Charles  McBxirney,)  environment,   anu 


f^  33* — 6TPttU4Tic  pBODUcnvK  Inflammation  of  TH^:  Tim  a  wrrii  (jHtiAx  TmcKJtwwo  or  TBU 

@»4rr.     (New  York  Hospital  51u»eum.) 
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80  rare,  tLat  confusion  is  hardly  likely  tci  arise.  This  is  nota( 
the  bones  supporting  tho  nq6c  and  the  rcnif  uf  the  mouth,  (Se» 
Surgery.) 

Aciiie   odrorfufclitm   h   a   sudtli'ii,    vifilfut   infectious   process   t 
acute  course,  and  attended   by  marked   aeute  Irx-al   and  constitutii 

tnniH.  It  hears  no  ] 
tuhereulosis  in  the  chrt 
an<l  in  the  eases  of  o4 
^vhii'li  are  subacute  or  t 
fr>l  I'Aving  eharaeteristiea 
noted :  Tnlx^nndosis  is 
tile  epiphyseal  ends  oi 
Iniues — ^in  tlieir  shafts  n 
I  n  I  ra  t  i  V  e  os  t  eoi  ii^>'e  litis 
shafts  usually^rarely  t 
ses*  The  sequent  ra  of  t 
are  small,  ragged,  friabl 
iismdly  of  canedloua  tii 
lying  in  a  cavity  lined  % 
tnhereuhius  granulation^ 
tpicstra  of  osteomyelitia 
in  the  form  of  long,  fl 
thin,  plates  of  yellow,  h 
eaten  l>one.  They  are  i) 
rounded  by  an  abundai 
highly  vasrular  granula 
aud  by  an  abundant  inv» 
Ileal  thy  hone  of  new 
In  tlie  rare  eases  nf  suppurative  ostefitHvelitis  limited  to  suudl  i 
epiphyst^a  of  the  long  honeH,  and  ruiuiing  from  the  .^tart  a  subacute 
course^  the  distinction  from  tuberculosis  may  l^e  ini]iossibIe  withoiil 
ins]¥H'tiou,  and  even  microsciipic  exam  in  at  inn  of  the  diseased  tisa 
Osteoiuyelitis. ) 

7^he  dlfferenfiaf  fflfjfjnosts  hcfwert}  a  iyimpia  niairiiinfj  or  chroni 
h  if  drops  of  Irainnnlit:  orifj.ln  tmd  a  tubcrctdon^  hydrops  is  not  alwa, 
without  prolnnge<l  observafinu.  ImTuobiliKatiou  of  (he  joint  fi»r  a 
is  Ubiudly  fullowoil  by  iuipnA'ement  In  both  conditions.  Eacli  rec 
the  efTiision  in  the  absence^  nf  a  tranuia  renders  tlie  diagnosis  of  t 
more  jirc*bable.  We  are  td'ten  justitird  in  <ipeuing  and  washing  on 
if  tlK*  eojidilinn  ban  jtmvrd  ilsi^lf  rrbrlliuus  to  other  forms  nf  freatu 
tbi'  eliaraeler  <*f  thr  fin  id  luid  the  ujipearaut^r  <if  I  lie  Hyn*^^•ial  meml 
RuHice  to  reud<  r  the  diagnosis  clean  (  For  tulHTeidoiis  lesiops  of  otlier 
6CC  Kegionai  iSurgery. ) 


Fio.  34. — Syphilitic  NErnnsis  with  r)EHTntT<:TinN 
or  THE  Nasal  Br>xE«.  Herwlitary  HVphilis.  (Ctjl- 
lection  of  IJr.  Clmrles  McBurnty.)  ' 
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DlFFEMIfTIAL  DIAGNOSIS   OF  TUBERCULOSIS  FROM  CERTAIN 
OTHER   DISEASES    OF   JOINTS 

Irtliritii  Deformans. — Arlljritis    liffiinnims    owiirs    in    elilerly    |>eopIe    or 

jTH  ^vere  trauma — i.e.,  frat^tUTL's  into  thr*  joint,  lipaling  with  deformity* 

brogresaof  tJie  disease  is  slow  but  stead v;  euro  with  rc.sfifufio  ad  udegrum 

mmhh.     The  remiHsions  iind  fxat^erliutinns  of  tiilioreu!osii^  jirr  alisent  or 

mM,    The  ends  of  the  hones  fnnoin^^  ihe  joint  are  ejilai'trt'il^  oth^n  niueh 

than  ever  occurs  in  tnlien^iiliisis,  or  hony  ahsr^riition  takes  plare  at  one 

while  hyperostosis  is  pres(  nt   in  a  no  I  her,      'J  he  deformities  differ  iiota- 

pniii  those  of  tnhereii- 

ind  am  eliaraeteristic. 

Irtliritis  Defornnnis  of 

ll Joints.)    Sometimes 

EitJtgiYjwths  ran  he  felt 

the  l)order8    of    the 

\t  Irjose  bodies  within 

Uoviul  sac.    Ah^'psses 

buses  do  not  appear, 

^  caries  or  necrosis 

Several  joints  are 

Uly  affected, 

iterical     Joints, — In 

lut  easily  a^'ces&ible 

&ct     palpation     the 

r  of   hysteria    may 

ime  render   the  ex- 

»jf  si-rions   organic 

lilficult-  The  follow- 

^jme  of  tlje  diagnos- 

meters  to  he  noted 

ely    neurotic    joint 

us:  The  amount  of 

id   tendemeiis   com- 

of  dfjes  not  corre- 

witli     the    physical 

Tenderness    is    su- 

i  or  general,   or   is 

ter  an    area    which 

rt  eorrespjnd  to  the 

flcal  arrangement  of 

trunks^    often    geo- 

ll  in  form.     The  uiuseidar  spasm  and  liTnifiition  of  motion  or  fixation 
i  disappear  during  narcusls.     The  pain  does  not  usually  interfere 


Fia.  35.— Charcot'i^  Elbow  ik  a  Cahe  of  Tabki*  Dorbaljs. 
Note  the  absenee  of  atronliv  of  the  linib  so  commonly  seen 
in  tuberculoBUi.  (New  Yorii  Hospital,  wervice  of  Dr.  L.  A. 
8  ti  macm.) 


( 
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with  sleep.     Vasomotor  disturbances  of  tbe  affected  regioQ  are  comniun.     ITy- 
peresthesia  of  the  skin  over  the  entire  joints  subjective  sensation?*  of  heat  or 

e«»|(l  antJ  tingling  are  often 


|ireseiit,  and  areas  of  aue^- 
tliesiii  are  s<inietinies  to  be 
notftL  Iiji|irt>vement  or 
rure  nfton  ftjlhiws  the  nae 
uf  j>aiiiful  or  disjigrtvable 
nietliods  of  treat  inent — for 
ex  am  I  lie,  the  actual  ean- 
tcrv,  tlie  wet-jiaek^  etc 
(See  **  Traumatic  Hys- 
teria/') 

Charcot's     Joint* — The 
disori^anization  of  a  j»>int 
in  the  course  of  taljes  dor* 
sails   liears   but   slight    re- 
semldant^e     to     tiiWreular 
arthriti.s.    There  is  in  most 
of  these  caj^es  a  hisfurv  o; 
sv|ihilis.      Other    sigiis    o 
t  a  lies  are  preac»nt — h*ss  o! 
kiicc-jerk»     the    eharaetrr- 
istic  pains  of  tabes,  trophic 
disturbances  of  the  skin  o; 
tlie  soh?s   of   the   feet,   the 
Argyll     Robertson     pupil 
disturbances   of    the    bifld 
der  and  rectum,  or  somi 
cor ohi nation  of  tliese  sigtif^ 
The  knee  is  the  joint  uuujI 
often  affected.     There  is 
striking    absence    of    piir 
and      tenth^rne.ss      in      1 
joint.       There    is    no    h'mitation    of    passive    motion.       The    ligaments    arol 
rebixed,    pTinitting    an    undue    amount    of    lattn-id    mobility    of    tlie    hones. 
The    joint    usually    contains    mnch    tluid.       There    is    often    des^truction    of 
the  eartilageSj  com|dete  or  partial,   and   fibrous  or  bony  grating  on    passive 
motion.      Manipulations    of    this    kind    are    painless,    or    bnt    slightly    pain- 
ful.     In    fact,    the    most    imjK>rtant    diagnostic    sign    of    the    dis4»asc»    is    tin 
absence   of  pain   in   jiresence   of  the   jx^TfiH'tly  evident   destructive   lesion  o: 
the  joint. 

Tranmatic  Synovitia  in  Tabes. — ^A  milder  form  of  joint  disturbance  ofcnr 
in  many  cusi-s  of  loeomotor  ataxia,  nut  ably   in  the  knee-joiur;   the  eouditioi 


Fio.  30. — C'habcjot'b  Ka^r.-iotST.    (Npw  York  HoepitaJ,  serv- 
ice of  l>r,  Fmnk  Hartley.) 
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follows  tnninia,  a  Mnw^  a  .sprain,  siu'h  a^  tlieso  patients  are  eonstautly  l>eing 
subjectod  to  on  accoimt  of  their  imperfectly  twrdiuateil  movements  and  dimin- 
ished sensibility.  The  joint  (very  often  the  knee)  exhibits  a  moderate  pain- 
less distention  ^vitli  flnid,  a  seroiiH  synovitis,  \vhieh  diminiiishes  or  diaapi>earii 
under  appropriate  treatineut,  but  is  prone  to  veenr  and  to  bceome  elironie. 
The  diagnoftis  is  easily  made  from  eoneomitant  signs  and  symptoms.  Some 
of  the  severe  foroLi  of  tal^etie  joint  distnrbanee  nm  an  aeute  eroirse.  Tlie 
knoe  may  be  entirely  disurgani/t^d  in  a  few  weeks.  Ffirtions  of  tlie  eon<ly]e^ 
of  the  femur  or  tibia  nuiy  Im?  fianid  loose  in  the  joint  eavity,  and  siiontaneona 
fractures  of  the  shaft  of  the  femur  or  tihia  may  oreur.  Whik*  llie  ]iirtiire 
di>e^  not  hear  any  resetublanee  to  tiibercidosis,  there  is  a  eerfain  likeness  to 
arthritis  deforiiiaBs^  exeept  that  tlie  productive  ehararter  of  tlie  laffor  is  want- 
ing, no  new  lioue  is  thrown  out»  no  eartilagiuons  plates  are  to  l>e  felt,  and  no 
ankylosis  occurs* 

Pyogrnie  infection  is  not  very  uneoninion  in  the  eours4_*  of  talretie  joints. 
The  process  runs  a  violent  course  under  the  guise  of  a  rapidly  destructive 


WliR.  37. — Arthritis  Depormana  of  the  Joints  of  the  Ftnqers  in  an  Old  Woman,     (New  York 

HiJNiiittil  MedieiiJ  Survice.) 


septic  artliritia.  Tlie  tissues  react  feehly  or  n*it  at  alL  The  joint  becomes 
distended  with  pus:  tlie  joint  eafwiile  is  stum  |H^rforated,  and  jieriarticular 
purulent  infiltration  antl  al^sti^ss  run  riot  u]i  and  down  \]\v  liioh.  Tlie  syuqi- 
toius  of  profound  septicemia  cf*exist.  The  articular  ends  of  tlie  bones  anil 
liganrents  melt  away,  and  total  destruction  of  the  joint  is  sometimes  accom- 
lished  in  a  surprisingly  short  time. 
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Intermittent  Hydrops  of  Joints, — A  rare  and  obscure  affection  which  exhib- 
its the  ehiiratfters  of  an  acute  serouti  synovitis,  most  often  of  one  or  both  knee- 
joints,  oeciira  without  apparent  caiuse;  comes  on  suddenly,  lasU  usually  for  ■ 
three  or  four  days,  and  as  suddenly  disa[)f>earH  or  diniinishe-s,  only  to  reenr  % 
after  an  interval  wliicli  appears  to  be  fairly  constant  for  the  given  case.  Ac- 
eordinij  to  Benda,  who  collected  Hf*y-six  eases,  tin*  intervals  Ix'tween  the  attacks 
are  most  commonly  eleven  or  tliirteeu  days,  sonietinies  nine  days,  souietimea 
four  weeks.  Swelling  of  the  thigh  and  of  the  face  ^metiuios  aceom panics  the 
effusion  into  the  joint. 

I  have  recently  observed  one  case.     The  patient  was  a  man,  aged  twenty- 
seven  years.     His  first  attack  had  occurred  five  years  before.     Without   ap- 
parent eanse  a  sudden  effn* 


si  on  took  plai»e  in  the  right 
knee-joint.  There  was  paitt 
in  the  knee  and  swelling, 
hnt  no  tenderness  or  red- 
ness of  the  skin.  The  joint 
had  become  normal  at  thai 
end  of  a  week.  Since  that 
time  he  had  liad  elevea 
attacks^  sometimes  in  thi 
right,  sometimes  in  the  le: 
knee.  The  attacks  hav 
gradually  diminished  i: 
frequency.  They  have  nol 
l>een  influenced  by  any 
fiirm  of  treat  men  t^  nor 
have  they  exhibited  an; 
definite  periodicity,  Tfi 
observed  attack  was  quit 
typical ;  the  left  knee  w 
greatly  distended  with 
fluid,  and  painful.  There 
were  no  signs  of  periar- 
ticular infiltration.  There 
was  fever— 102  "*  F.— hut 
no  constitutional  depres- 
sion. Pulse  not  affected. 
The  effusion  disappeared 
in  four  days  entirely,  A 
new  effusion  then  appeared 
in  the  opposite  knee,  jiersii^ted  a  few  days,  and  disapiH'ared.  The  jf*iuts  tlien 
appeared  to  be  normal,  and  the  patient  withdrew  himself  from  observation- 


I 
1 


I 


Fio.  38.  —  A«THinTi»   DuroRMANs  ^if  the   Kn&ks. 
(CoUe^Lion  of  Dr.  UtiarJes  McBurney.) 
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Syphilitic  Artliralgia.^ — During  tlie  early  iiinntlis  nf  aeqiiire^l  f^ypliilis,  pain 
of  a  severe  eharacter,  and  worse  at  iiightj  is  eommonlj  fell  in  the  joints.  Siieli 
fains  are  also  a  verv  fre- 
qtient  symptom  in  liered- 
itarr  syphilis.  In  the  ac- 
quired farm  sneh  pains 
more  eonimonly  precede 
die  general  eruption  tlum 
follow  it.  The  syuiptoiiift 
Are  subjective  merely.  Ob- 
jectively, no  signs  of  joint 
disturbance  are  to  \\o  ob- 
served. The  diagnosis  h 
to  be  made  by  the  other 
evidences  of  syphitilie  in- 
fection— ^by  the  disappear- 
ance of  the  pains  as  the 
patient  comes  imder  the 
influence  of  mercury* 

Syphilitic  Synovitis, — 
Syphilitic  inflaimnadnn  of 
the  joints  occurs  during 
the  early  or  active  j^eriod 
of  tbe  <Iiscase  as  a  mono- 
or  polyarticular  semns 
synovitis.  Its  appearanee 
mny  be  s^nichrouous  with 
that  of  tbe  general  cutaue- 
OI18  eruption,  or  occur  at 
any  time  during  the  active 

period  of  the  disease.  The  joints  are  painfnl,  sw^dlen ;  hx-al  heat  may  lie 
present  or  not;  the  skin  is  rarely  reddened.  The  jt>iurs  may  be  moved,  within 
eertain  limits,  w^ithout  increase  of  pain;  beyond  siieti  limits  motion  is  painfuL 
If  several  joints  are  involved  the  iirwess  ends  in  coniidete  resolution  in  all 
after  a  week  or  two,  or  one  joint  may  recover  more  slowly  or  become  the  seat 
of  a  chronic  synovitis.  During  the  acute  portion  of  the  attack  there  is  a  little 
fever.  The  presence  of  other  signs  of  active  sy pliil is  will  usually  serve  to 
exclude  acute  articular  rheimiatisuL  As  in  all  sy[jhi!itic  lesions,  the  effect 
of  treatment  is  an  important  aid  in  diagnosis. 

Syphilitic  Arthritis. — ^During  the  later  or  tertiary  stage  of  syphilis,  and  in 
hereditary  s;yT>hilis,  a  variety  of  joint  disturbances  may  occur,  due  to  primary 
guuxjuatoud  infiltration  of  the  joint  structures  themselves  or  to  secondary  in- 


Fl«,     39-  —  ArTVIHITIS     I>t:F<>RMA.NS     or     the     Jr^lXTS   fiF    THE 

Toes.     (New  York  lloj*pilal,  Qut-Patient  l>eparLnient.) 
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volveraent  of  tlip  joint  from  gtinxinata  of  tlir*  bones.  TIk*  knot*  imtl  fitemo- 
diiviciilnr  joints  are  loost  Mfim  nftV'rtMl.  Tlio  elbow,  wrist,  ankle,  metarur^Ml, 
TiiehU'urpal,  iunl  inlrrpliiilangea]  jitintjrf  art'  invtilvcd  in  Uie  aboTc  onJer  of 
frequency  (TLirlley),  The  legions  sire,  briefly,  fibrous  degeneration  of  the  ciir- 
tiUigf^s,  papillary  tliiekenin^  of  synovial  tnenibrane,  gnniniata  in  any  of  the 
periHrtirnlar  strnctures.  The  fluid  in  tlie  juint  in  herons,  or,  in  llie  event  of 
giiriiiiiata  breaking  down  into  the  j<*int  cavity,  pnriforin  or  purulent,  /VnW 
iitls  and  enlargement  of  tbe  epiphyses,  not  unlike  tbat  observed  in  raelulis  and 
due  to  jKTiiistitiH  or  osteomyelitiei  of  tlie  epipbyses,  in  a  eiaunion  lesiim  in  the 
h(M*(Hlitarv  syphilis  of  cliildn^u.  The  diisc^a.-e  is  raridv  acute,  n.snallv  chn»nie 
in  its  eonrse.  The  clinical  picture  closely  reseunblen  tubercular  arthritis;  tliefl 
bulbous  enliirgeuient  of  the  joint  is  the  same,  J>ut  the  periarticular  thickening 
is  more  dense  and  firm  in  Hypbilis.  The  formation  of  abscess  and  joint  sup- 
puration 19  very  rare  in  syphilis.  The  pain  of  svphilia  is  often  severe,  and 
worse  at  night  Funefional  disability  is  far  less  marked  in  syphilis,  and 
scarcely  corresponds  with  the  gi-avity  of  tbe  organic  lesion.  The  acute  exaeer- 
liations  of  tuberculosis,  with  an  aeeom])anying  ft^ver,  are  wanting  in  syphili 
The  contractures  of  tbe  muscles  and  tlie  resulting  deformities  are  similar  i 
the  two  diseasc^s.  Tbe  limitation  of  motion  is  less  niarketl  in  syjdiilis  tlian  in 
tuljerculosis,  although  both  may  be  followed  by  erauitlete  or  jnirtial  ankyb»si?i. 
Other  evidences  of  syphilia  may  be  present — a  history  of  infection,  oateitis, 
and  periostitis  of  the  long  lx»nes.  Syphilitic  sears  or  ulcers  sliould  Im?  SKUigbt 
for*  Gunimata  are  not  infretpiently  jiresent,  and  may  be  palpulde  as  tirm, 
inatinsitive  nodules  around  tbe  affected  joint,  in  the  soft  parts,  or  on  tbe  lxmt*s. 

Bilateral  Disturbance  of  the  Knee-joints.— Tn  liciN-ditnry  sy[jhilis,  bilateral 
disturbance  of  tlie  knee-joint  is  fairl^y  fn'ijuent.     The  occurrencf*  t>f  a   suddt 
effusion   into  Iwith  knees  in  a  young  eliild,   without  luuch  constitutional  di 
turbam-e,  is  cause  for  suspicion  of  this  disease. 

*'  Tlie   following  varieties   of  joint   disturbance   nuiy   be   dislinguislied    i 
hereditary   syijbilis    (Kobinsim)  :    1.   A   siR^cifie  epipliysitis,   with    or    vvitboi] 
s|}ontaneous  separation  of  the  epipliysis.     2.  Symmetrical  effusions,  occurri 
Buddenly  and  without  jiaiu,  eommunly  l>etween  (lip  eighth  and   fifr«H^iitb  ye 
of  life.     3.   Osteitis,  (a)  with  siuqjio  infusion,  (h)  with  guumuit^Jiis  iutiltrut 
of   (be  synovial  membrane   an<l   effusion.     4,  Primary  gunmiatous  synovitii 
(See  Dis<'tises  of  Spn^ial  Joints.) 

"Interstitial  koratilis   Is  a  fi'ci|iKMjt  coinplicatioih      Snjipuration  of  jointaj 
is  much  more  common  in  the  bereilitary  than  in  the  acquired   fonn  uf  t 
disease,"     (R  Ueicbeb) 


Hemartluos  in  Hemophilia.^ — In  jjersons — notably  children— tlie  subjects 
hemophilia,  sudden  effusions  of  hliMjd  int*t  one  or  several  joints  oeea^ionally 
o<^eur,  witliout  apparent  cause  or  aflcr  slight  trauma*      The  kuet^-joint  is  thej 
most  frequent  scat.      The  rffusion  <M'fMirs  suddenly,   and   withmit  pain.     Th< 
joint  is  found  to  be  distended  witli  fluid.     Tbe  occnrrtnee,  after  a  time, 
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ecchyniotie  (lis4:»ol oral  ion  of  thv  skin,  if  im  iTijiirv  luis  iHrnrrrd,  ami  a  fniiiily 
or  |ier8onal  history  t>f  bleeiiiiig:,  iiiay  iesul  to  a  cuiTet't  4iapuisis.  If  seen  at 
a  latur  ijitage,  a  tlifFereiitial  diagnosis  from  tiiberciiliiHis,  gtjutj  or  rljcuiMatism 
may  be  very  difficult.  The  bhxjd  may  be  eiitirelv  absorbed  witli  jK^rft^-t  restora- 
tion of  fiinelion,  or  the  clot  may  be  replaced  by  organized  tissue  and  a  greater 
or  less  degree  of  linutation  of  motion  may  remain,  or  even  ankylosis  and 
contracture  of  the  nmscles,  with  a  higli  grade  of  defonnity.  Absence  of  ab- 
poess  or  tistnhe,  the  ueeiirrenee  of  eifuyions  in  several  jViints  in  Hueees^ion,  with 
abs^jrption  after  a  time  and  return  to  a  normal  state,  and  a  notable  anemia, 
eoBj^titiite  some  of  tlio  diagimstic  data  of  tliiw  rather  rare  eonditinn. 

Gonorrheal  Kheamatism. — ^ilota^tatic  inflammations  of  J4iints  occur  in  from 
two  to  three  per  cent  of  the  cases  of  gonorrhea.  The  condition  is  sometimes 
due  to  eoastitntional  invasion  and  localization  in  the  synovia!  mendirancs  of 
jointB,  tendons,  and  bnrsie  by  tlie  gonococous  alone^  sometimes  apparently  to 
mixed  infection,  witli  pyogenic  bacteria  in  addition.  In  the  joint  exudate  the 
gi>nococcns  has  liiven  demtmstrated  morphologically  in  a  nundier  of  cases,  nsually 
during  the  early  days  of  the  joint  intlaumuition.  Tlie  disc*ase  is  nmre  common 
in  men  than  in  women.  It  occurs  most  commonly  during  tlie  three  months 
following  infection,  bnt  rarely  before  the  end  of  the  first  week.  The  disease 
affects  the  knee  most  often,  then  the  ankle,  the  fingers  and  toes,  wrist,  shoulder, 
etc.  Several  joints  may  be  involved  successively,  and  one  attack  preilisjMises 
to  another.  More  than  half  the  cases  are  polyarticular.  The  disease  occurs 
in  mild  and  severe  forms,  according  to  the  intensity  of  the  infection,  The 
exudate  may  be  serous,  sero-fibrinous,  sero-purulent,  or  in  rare  cases  purulent. 
U|jan  the  onset  of  the  joint  symptoms  the  urethral  discharge,  if  such  existed, 
usually  diminishes  or  ceases.  In  men,  the  disease  m-curring  as  it  does  in  the 
course  of  gijnorrbea  is  easily  rec<ignizeil ;  in  womt^n  it  is  not  always  so.  At  the 
oaset  of  the  acute  fontj  of  the  disease  there  is  often  fuahuse,  miKh-rate  fever — 
09.5*^  to  102°  F.^pain  in  one  or  several  joints,  and,  finally,  pain  and  swelling 
in  one  joint,  usual ly  the  knee.  The  intensity  of  the  symptoms,  local  and  gen- 
eral, vary  with  the  severity  of  the  infection.  In  tlie  milder  serous  and  sero- 
fibrinous  forms  the  knee  will  be  swollen,  tender,  more  or  less  painful,  n»d,  and 
hot,  and  the  signs  of  fluid  in  the  joint  will  be  distinct.  These  symptoms  last 
for  a  few  days  or  a  fortnight;  in  favorable  cases  they  entirely  disappear  in 
three  or  four  weeks.  Relapses  are  common,  and  may  lead  to  a  chronic  syno- 
vitis, a  sTnovitis  with  papillary  tliickening  of  the  sTOovial  membrane,  to  in- 
tractable fibroiis  ankylosis,  or  even  to  Wny  ankylosis,  or  a  condition  resemliling 
arthritis  deformans.  The  patella  is  very  apt  in  these  chronic  cases  to  become 
adherent  to  the  condyles  of  the  femur.  In  the  pnrident  and  seropuriilcnt  cases 
the  s3Tnptoms  will  he  more  severe.  The  pain,  heat,  redness,  and  swelling  of 
tlie  joint  will  be  more  marked ;  there  will  be  more  edema  and  infiltration  of  the 
periarticular  structures;  there  may  be  severe  throbbing  pain  in  the  joint; 
rarely,  actual  suppuration  takes  jilace,  the  capsule  of  the  joint  is  jH/rforated, 
periarticidar  abscesses  form.     Some  of  these  cases  develop  pyemia ;  the  most 
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favorable  outcome  is  ankylosis.  In  men,  the  presence  of  a  urethral  discharge 
or  of  a  posterior  urethritis,  with  shreds  or  purulent  urine,  will  suggest  the  tm 
cause  of  the  joint  aflFection.  In  women,  the  signs  of  recent  gonorrheal  iufecti(m 
are  not  always  plain.  In  cases  of  doubt,  the  urethra,  the  Bartholiniau  ducts, 
and  the  cervix  uteri  should  be  examined  for  a  gonococcus-bearing  discharge. 

Diagnosis  of  Acute  EzncLative  Lesions  of  Joints. — 'As  the  result  of  subcutane- 
ous and  open  wounds,  as  complications  in  the  course  of  a  great  number  of 
general  diseases,  most  of  them  of  an  infectious  character,  and  in  the  regular 
course  of  special  diseases  of  the  joints  themselves,  an  exudative  inflammation 
takes  place  in  the  joint  structures,  and  the  synovial  cavity  becomes  more  or 
less  distended  with  fluid.  Such  fluid  may  consist  of  serum,  of  serum  and  fibrin, 
of  serum  containing  a  moderate  amount  of  pus,  or,  finally,  of  pus.  We  speak 
of  a  serous  synovitis  or  arthritis,  a  sero-fibrinous  sjTiovitis  or  arthritis,  a  sero- 
purulent  synovitis  (the  catarrhal  synovitis  of  von  Volkmann),  or  a  purulent 
arthritis,  if  the  exudate  consists  of  true  pus. 

Use  of  the  Aspirating  Needle. — In  accessible  joints,  when  in  doubt  as 
to  the  character  of  the  fluid,  we  may  introduce  an  aspirating  needle  into  the 
joint  cavity,  under  proper  precautions,  and  withdraw  some  of  the  fluid  for 
examination.  It  may  be  well  to  remark  in  passing,  that  clotted  blood  cannot 
be  made  to  pass  through  a  needle,  and  that  partly  clotted  blood  passes  with 
difficulty.  The  exudate  of  serous  synovitis  is  a  pale,  straw-colored  fluid,  usually 
slightly  turbid  from  small  flocculi  of  fibrin.  Under  the  microscope,  moderate 
numbers  of  leucocytes  may  be  seen  singly  or  in  groups,  with  a  greater  or  less 
number  of  red  blood  cells,  if  the  synovitis  was  of  traumatic  origin.  A  sero- 
fibrinous exudate  contains  masses  and  flocculi  of  fibrin  in  varying  amounts. 
The  sero-purulent  exudate  is  distinctly  cloudy,  and  under  the  microscope  is  seen 
to  consist  to  considerable  extent  of  white  cells.  The  purulent  exudates  exhibit 
the  ordinary  characters  of  pus. 

Synovites. — Causation. — Subcutaneous  injuries  of  joints — contusions,  dis- 
tortions, and  the  like — are  followed  by  a  serous  synovitis.     Open  wounds  of 
joints,  if  noninfected,  may  be  followed  by  a  similar  process.    Mono-  and  poly- 
articular acute  rheumatism  and  gout  are  accompanied  by  a  synovitis  of  this 
type.    Serous  synovites  are  not  uncommon  in  the  course  of  active  syphilis.    The 
acute  infectious  diseases — ^measles,  scarlet  fever,  small-pox,  gonorrhea,  dijA- 
theria,  erysipelas,  typhoid  fever — are  often  complicated  by  synovites,  sometimes 
serous,  sometimes  sero-purulent  or  purulent  in  character.     Acute  suppuratirt 
processes  in  the  neighborhood  of  joints  may  extend  to  and  infect  the  joints 
thcmsolvos — acute  osteomyelitis  and  periostitis,  for  example,  as  well  as  infected 
wounds  and  abscesses  of  the  soft  parts  overlying  the  joint.     Metastatic  sup- 
puration in  joints  is  common  in  pyemia  (see  Pyemia).     The  diagnosis  of  some 
of  these  forms  of  joint  inflanmiation  merit  separate  attention,   and  will  be 
found  under  approj)riate  headings.     Some  of  the  characters  of  the  different 
types  of  inflammation  may,  however,  be  spoken  of  here. 

The  acute  serous  synovites  following  injury  are  easy  to  recognize.     Th 
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injury  is  usually  rather  severe:  a  violent  wrench  of  the  joint,  such  that  one 
or  more  ligaments  are  stretched  or  torn,  a  severe  contusion,  a  partial  or  com- 
plete dislocation,  or  a  fracture  in  the  neighborhood  of  the  joint  is  the  usual 
cause.  The  effusion  occurs  at  once,  or  within  a  few  hours.  The  joint  becomes 
swollen,  and  in  suitable  situations  fluctuation  in  the  joint  is  appreciable.  Pain 
may  be  slight,  moderate,  or  severe,  according  to  the  degree  of  tension  of  the 
capsule  caused  by  the  effusion.  The  joint  will  feel  weak,  limitation  of  motion 
will  be  more  or  less  marked,  and  passive  motion,  carried  beyond  a  certain  de- 
gree, will  be  more  or  less  painful.  The  skin  will  usually  be  normal  in  color, 
and  there  will  be  little,  if  any,  local  heat.  Fever  is  absent,  or  quite  moderate — 
99.5°  to  101°  F.  Under  rest  and  fixation,  the  effusion,  etc.,  will  begin  to  sub- 
side in  a  few  days.  The  formation  of  a  hematoma  in  a  joint  cavity  (hemar- 
thros)  may  be  suspected  if  the  effusion  fails  to  diminish  rapidly  after  a  few 
days  of  rest,  and  if,  without  evidence  of  fracture  or  external  contusion,  ecchy- 
motic  spots  make  their  appearance  near  the  joint.  Further,  the  soft  friction 
of  fibrinous  masses  may  sometimes  be  felt  on  manipulation.  The  introduction 
of  an  aspirating  needle  will  answer  the  question  positively.  In  the  presence  of 
an  open  wound  of  a  joint  the  escape  from  the  wound  of  a  clear,  yellowish 
or  blood-stained,  sticky  fluid  is  sufficient  evidence  that  the  joint  is  wounded, 
and  a  change  in  the  character  of  this  fluid  to  sero-purulent  or  purulent  dis- 
charge indicates  that  the  joint  cavity  is  infected.  In  accidental  wounds  of 
joints  it  is  of  the  greatest  consequence  to  recognize  such  infection  at  the  earliest 
possible  moment.  The  constitutional  symptoms  of  sepsis  may  come  on  suddenly 
and  violently  before  the  local  evidences  of  joint  infection  are  marked ;  but,  on 
the  other  hand,  the  process  is  very  often  insidious,  and  constitutional  symptoms 
may  be  slight  for  many  days,  while  the  joint  structures  are  becoming  too  pro- 
foundly affected  to  save  by  conservative  local  treatment. 

Pyogenic  Infection  of  Joints. — Course  of  the  Disease. — The  ordinary 
course  of  purulent  wound  infection  of  the  larger  joints  is  as  follows:  The 
joint  becomes  intensely  painful;  there  is  fever,  often  with  a  sudden  marked 
rise  of  temperature;  in  some  instances  a  chill.  The  joint  rapidly  swells,  the 
skin  over  the  joint  is  edematous,  often  hot  and  red ;  the  whole  limb  is  often 
swollen.  The  function  of  the  joint  is  abolished  and  the  slightest  movement 
causes  exquisite  suffering.  The  exudate  in  the  joint  may  or  may  not  give 
rise  to  fluctuation ;  it  is  frequently  small  in  amount  at  first,  and  may  be  masked 
by  the  swelling.  The  joint  is  held  in  such  a  position  as  to  relax,  as  far  as 
may  be,  the  tension  of  its  capsule,  usually  in  a  position  of  partial  flexion.  The 
further  course  depends  upon  the  character  of  the  infection,  and  to  a  great 
extent  upon  the  treatment.  Cultures  made  from  the  purulent  exudate  often 
furnish  useful  data  upon  which  to  form  an  opinion  of  the  gravity  of  the  situa- 
tion. The  presence  of  the  yellow  staphylococcus  or  of  Streptococcus  pyogenes 
indicates  a  grave  form  of  infection.  In  bad  cases  the  symptoms  become  those 
of  septicemia  or  pyemia.  All  the  joint  structures  become  involved  in  the 
suppurative  process  (panarthritis).     The  cartilages  are  softened  and  separated 
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from  the  bones,  the  ligaments  are  softened  and  relaxed,  the  joint  capsule  i 
perforated,  and  abscesses  form  outside  the  joint  and  bnrrow  up  and  down  th 
limb  in  the  intermuscular  planes.  Subluxation  may  occur.  Healing,  wit 
limitation  of  motion  or  ankylosis,  are  the  most  favorable  results  to  be  expect© 
in  these  cases.     (See  Regional  Surgery.) 

Metastatic  Synovites. — The  metastatic  synovites  complicating  the  acute  in 
fectious  diseases  are  sometimes  confined  to  one  joint;  more  often  they  an 
polyarticular.  They  are  frequently  purulent  in  character,  and  are  in  inanf 
instances  part  of  a  secondary  pyemia.  Sometimes  the  exudate  is  serous  or 
sero-purulent,  and  the  course  of  the  disease  more  like  that  of  an  acute  poly- 
articular rheumatism.  Even  in  the  purulent  forms  the  local  signs  are  miidi 
less  acute  than  is  the  case  when  a  joint  becomes  infected  through  an  open  wound 
They  may  be  but  slightly  painful  (see  Pyemia).  In  all  acute  synovites,  if  ira 
except  rheumatism  and  gout,  the  development  of  fever  and  other  ctmstitutionil 
symptoms  leads  to  the  suspicion  that  the  joint  inflammation  is  of  a  sero-puru- 
lent or  purulent  character. 

Catarrhal  Synovitis. — The  so-called  catarrhal  form  of  synovitis  occurs  as  a 
sero-purulent  joint  inflammation  in  children.  The  disease  is  accompanied  \tj 
moderate  constitutional  disturbance.  Fever  is  present,  but  is  not  high.  The 
local  signs  are  those  of  an  acute  synovitis  with  pain,  swelling,  and  limitation 
of  motion  and  function ;  but  the  process  does  not  usually  end  in  true  suppurt- 
tion,  nor  are  the  inflamed  joints  destroyed.  Recovery  is  possible  even  without 
operation.  The  cause  of  the  condition  is  obscure  in  a  certain  proportion  of 
cases. 

Oout. — Gout  occurs  as  an  acute  SNTiovitis,  notably  in  the  metatarso-pbalan- 
geal  joint  of  the  groat  toe  and  in  the  finger-joints.  It  is  a  disease  of  middle  and 
later  life ;  is  associated  with  an  excess  of  uric  acid  in  the  blood.  Is  cha^acte^ 
ized  by  a  tendency  to  recurrent  attacks,  and  by  the  deposit  in  the  periarticular 
soft  parts  of  crystals  of  urates,  sometimes  forming  considerable  masses  pro- 
ducing notable  deformities  and  disturbance  of  function  in  the  aflFected  joints; 
such  gouty  tophi,  as  they  are  called,  may  attain  a  considerable  size.  An  acute 
attack  of  gout  comes  on  quite  suddenly,  with  great  pain  in  the  affected  toe-joint 
The  joint  swells;  the  skin  is  reddened  and  exquisitely  tender;  motion  is  veiy 
painful.  The  attack  subsides,  with  or  without  treatment,  after  two  to  four  to 
eight  days  or  more.  The  situation — absence  of  trauma,  often  a  history  of 
alcoholic  indulgence,  and  of  recurrences — together  with  the  local  signs,  art 
sufiicient  to  establish  the  diagnosis.  Gouty  tophi  often  form  in  the  border  d 
the  external  ear  as  well  as  in  the  vicinity  of  joints. 

Ankylosis. — When,  as  the  result  of  injury  or  disease,  a  joint  becomes  stU 
and  immovable,  the  condition  is  known  as  ankylosis.  When  the  immobility  i 
absolute  and  dependent  upon  cliinigos  in  the  articular  surfaces,  we  speak  of 
true  ankylosis.  Wlu^u  the  iunnobility  is  larirely  due  to  muscular  eontractic 
such  as  is  eoiinnon  in  inflauuuations  of  joiuts  :in<l  in  cases  of  hysteria,  and 
completely  or  partly  overcome  under  anesthesia,  we  si)eak  of  a  false  ankylosi 
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When,  along  with  more  or  less  coi!i[)]ete  immobility,  the  joint  is  flexed  at  an 
angle  and  rigidly  held  by  ixirmaneutly  shortened  muscles,  we  speak  of  the 
condition  as  a  contracture.  Contractures,  ankyloses,  and  subluxations  are  often 
found  together  in  diseased  joints.  While  in  most  instances  the  presence  of 
ankylosis  is  readily  appreciated  by  testing  the  mobility  of  the  joint,  it  is 
usually  desirable  to  know  the  cause  and  character  of  the  limitation  of  motion 
for  therai>eutic  and  prognostic  reasons.  Aside  from  the  history  of  thb  case, 
we  may  call  to  our  aid  inspection  and  palpation  of  the  part,  with  and  without 
general  anesthesia,  and  the  use  of  the  X-rays. 

Etiology  of  Ankylosis. — Some  of  the  causes  of  limitation  of  motion  in 
the  joints  are  the  following: 

Injuries  and  diseases  of  the  soff  parts  in  the  neighborhood  of  the  joint 
other  than  the  joint  structures  themselves,  such,  as  produce  cicatricial  con- 
traction of  the  skin,  fascia*,  muscles,  tendons,  tendon  sheaths.  Prolonged 
iixation  of  a  joint  in  a  flexed  position,  Avhether  by  design  or  neglect,  in 
the  treatment  of  fractures  and  other  conditions;  limitation  of  motion  in 
these  cases  is  rarely  absolute;  the  joint  can  usually  be  moved  to  some  extent, 
often  freely  in  one  direction  while  motion  is  limited  or  impossible  in  another. 
The  history  of  the  case  usually  aids  greatly  in  the  diagnosis.  The  presence 
of  extensive  scars  following  bums  or  other  injuries  with  loss  of  substance  is 
a  self-evident  causative  factor.  Inflammations  of  the  muscles,  tendons,  and 
tendon  sheaths,  w^hether  suppurative,  tubercular,  or  other,  often  leave  scars; 
the  fixation  of  the  tendons  and  muscles  can  usually  be  recognized  on  attempt- 
ing to  move  the  limb.  Under  anesthesia  the  immobility  persists  to  a  greater 
or  less  extent,  but  the  elements  of  pain  and  muscular  spasm  are  eliminated, 
and  the  actual  degree  of  ankylosis  is  easier  to  appreciate. 

Ankyloses  due  to  injury  and  disease  of  the  joint  structures  themselves. 
Fractures  through  a  joint,  wnth  disj)lacement  or  with  the  formation  of  new 
bone,  may  mechanically  interfere  wnth  the  movements  of  the  joint ;  such  anky- 
loses are  very  easy  to  recognize.  After  healing  of  the  fracture  the  movements 
of  the  joint  are  sharply  limited  in  certain  directions.  The  mechanical  obsta- 
cles to  motion  are  best  learned  by  a  series  of  X-ray  pictures  of  the  joint;  by 
this  means  they  can,  as  a  rule,  be  very  accurately  determined.  A  moderate 
degree  of  limitation  of  motion  usually  follows  dislocations  after  reduction. 
The  sjTiovial  membrane  forms  adhesions  to  itself  or  to  the  bone,  such  that  for 
some  weeks  motion  in  the  joint  is  limited  and  attempts  at  further  motion  are 
painful.  With  use,  the  limitation  of  motion  slowly  passes  away.  If  the 
patient  is  timid,  it  is  sometimes  necessary  to  make  passive  motions  of  the 
joint  under  anesthesia  and  break  up  the  adhesions. 

Acute  or  chronic  inflammations  of  the  joints  of  all  kinds  may  be  foUow^ed 
by  cicatricial  contraction  of  the  synovial  membrane,  the  joint  capsule,  and 
ligaments,  such  that  the  normal  movements  of  the  joint  are  no  longer  possible. 
The  history  of  the  disease,  the  presence  of  limited  motion,  and  a  normal  X-ray 
picture  of  the  bones  renders  the  diagnosis  simple.     It  is  to  be  borne  in  mind 
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that  fibrous  or  cartilaginous  union  between  joint  surface  is  readily  distin- 
guished from  bony  union  by  a  good  X-ray  picture.  In  eases  of  fibrous  or  car- 
tilaginous union,  the  bones  appear  separated  by  a  distinct  interval.  If  care 
be  taken  to  place  the  tube  in  proper  relation  to  the  limb,  or,  better  still,  by 
taking  stereoscopic  pictures,  when  bony  union  is  present  the  continuity  of  bony 
structure  is  perfectly  evident  upon  inspecting  the  X-ray  negatives.  The  longiT  - 
the  inflammatory  process  has  existed  and  the  more  severe  its  character  the- 
more  the  likelihood  that  firm  ankylosis  will  occur.  Such  ankylosis  may  \ye^ 
at  first  fibrous,  later  cartilaginous,  and  finally  bony.  In  bony  ankylosis,  passive 
eflForts  to  bend  the  joint  do  not  cause  muscular  spasm  of  the  limb.  In  other-m: 
forms,  pain  or  the  fear  of  pain  causes  the  muscles  of  the  limb  to  contract*  < 
powerfully. 

It  is  well  to  remember  that  violent  efforts  to  break  up  a  fibrous  ankylosig^^ 
caused  by  an  antecedent  inflammation  of  the  joint  structures  has  often  pr 

duced  a  violent  reaction,  and  no  improvement  in  the  condition  of  the  joint^ 

This  is  especially  true  of  cases  of  ankylosis  following  suppurative,  tubercular^ 
and  gonorrheal  inflammation  of  joints.  It  is  also  quite  possible  to  producer 
a  fracture  in  such  cases,  notably  when  the  bones  are  atrophied  from  disuse 
of  the  limb.  The  deformities  of  the  articular  ends  of  bones  accompanying 
arthritis  deformans,  trophic  lesions  of  joints  (tabetic  arthritis,  syringomyelia), 
and  some  tuberculous  lesions — such  that  the  bones,  by  the  formation  of  bony 
outgrowths  or  by  bony  absorption,  no  longer  fit,  and  therefore  are  incapable  of 
gliding  smoothly  over  one  another — can  be  appreciated  by  palpation  and  manip- 
ulation of  the  joint  and  by  X-ray  pictures.  The  history  of  these  cases  usually 
renders  the  diagnosis  simple.  In  certain  joints — notably  the  hip-  and  the 
shoulder-joint — it  is  necessary,  when  testing  the  degree  of  mobility  in  the  joint, 
to  bear  in  mind  the  mobility  of  the  lumbar  spine  and  of  the  scapula,  respect- 
ively. (See  Regional  Surgery.  For  the  diagnosis  of  the  congenital  deformities 
and  acquired  contractures  of  special  joints,  see  Regional  Surgery.) 


CHAPTER   V 

DISEASES  OF  BONES 

ACUTE    OSTEOMYELITIS 

Acute  suppurative  inflammation  of  the  medulla   and  periosteum  of  the 
\x>xies  occurs  as  the  result  of  infection  with  one  or  other  of  the  forms  of  pus- 
\^Toducing  bacteria,  most  often  the  Staphylococcus  pyogenes  aureus,  sometimes 
other  forms  of  pyogenic  staphylococci,  and  occasionally  Streptococcus  pyogenes, 
^ixed  infections  are  also  observed.     The  disease  may  originate  without  appar- 
ent cause.     In  many  cases  infection  takes  place  through  the  blood  from  some 
small  suppurative  lesion  of  the  skin,  an  acne  pustule,  a  furuncle,  or  a  small 
infected  wound.     The  mucous  membrane  of  the  mouth  and  throat,  and  notably 
(he  tonsils,  are  not  infrequent  portals  of  entry.     Local  trauma,  often  of  slight 
degree,  seems,  by  producing  a  place  of  diminished  resistance,   to  determine 
the  locale  of  the  bone  infection.     Fatigue  and  exposure  to  cold  and  wet  appear 
sometimes  to  act  as  exciting  causes.     Osteomyelitis  is  often  secondary  to  the 
acute  exanthemata,  to  diphtheria,  and  to  typhoid  fever.     The  disease  occurs 
most  frequently  in  males  (4  to  1)   between  the  ages  of  eight  and  seventeen 
years.     It  is  less  common  among  infants,  and  is  rare  as  a  primary  disease 
after  the  bones  have  attained  their  growth. 

Osteomyelitis,  as  the  result  of  direct  infection  of  compound  fractures  and 
of  wounds  laying  bare  the  bones,  may  occur  at  any  age.  In  the  spontaneous 
form  of  the  disease  the  shafts  of  the  long  bones  are  most  often  involved.  Ac- 
cording to  statistics  of  440  cases  compiled  by  Haage  from  v.  Bruns's  clinic,  the 
disease  affected  the  femur  in  38.5  per  cent;  the  tibia,  42.16  per  cent;  the  fibula, 
3.01  per  cent;  the  humerus,  11  per  cent;  radius,  5.1  per  cent;  ulna,  3.4  per 
cent.  One  or  several  bones  may  be  involved  simultaneously  or  successively. 
The  ends  of  the  shafts  of  the  long  bones  are  the  sites  of  predilection  for  the 
beginning  of  the  process.  The  disease  may  run  an  acute  or  chronic  course. 
In  the  most  severe  cases  of  the  acute  variety  tlie  clinical  picture  is  that  of 
a  profound  septic  intoxication,  and  death  may  occur  in  a  few  days  l)efore  the 
local  signs  are  at  all  marked.  The  disease  may  be  ushered  in  by  a  chill,  with  a 
rapid  rise  of  temperature  to  104°  or  more,  and  a  corresponding  acceleration 
of  j)ulse  rate.  Prostration  is  profound,  and  cerebral  symptoms,  head- 
ache, delirium^  stupor,  and  gom^  occur  and  succeed  one  another  so  rapidlj^ 
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that  the  characteristic  local  symptoms  may  entirely  escape  notice.  There  is 
often  a  septic  diarrhea.  The  diagnosis  in  these  most  violent  cases  is  oftecm 
not  made  nor  even  suspected  during  life. 

Local  Symptoms. — In  the  ordinary  acute  cases  the  local  signs  and  symptoms 
are  well  marked  and  characteristic.     They  will  be  considered  separately. 

Pain. — One  of  tlie   prominent   symptoms  of  the  disease   is   pain  of  an 
intense  and  excruciating  character  referred  to  the  aflFected  limb.     The  pain 
may  be  most  intense  over  the  focus  in  the  bone  or  referred  to  the  entire  bone 
or  to  a  neighboring  joint — for  example,  in  osteomyelitis  of  the   femur  the 
pain  is  often  most  intense  in  the  knee.     The  pain  is  worse  at  night  and  whai 
the  fever  is  highest.     It  is  described  as  tearing,  boring,  or  throbbing  in  eha^  ■.-: 
acter,  and  is  of  horrible  severity.     When  the  pus  within  the  medullary  cavity 
has  perforated  the  cortical  layer  and  spread  itself  beneath  the  periosteum  or  . 
in  the  soft  parts  of  the  limb  the  pain  subsides  or  disappears.     When  a  new 
focus  of  infection  occurs  in  a  distant  bone  a  new  area  of  pain  is  felt,  and  fxa- 
nishes  a  reliable  indication  of  the  presence  of  pus. 

Tenderness. — Tenderness  along  surface  of  the  infected  bone  is  present  as 
soon  as  the  overlying  periosteum  becomes  irritated  and  inflamed,  and  appeals 
early  in  the  disease.  The  whole  length  of  the  bone  or  only  a  portion  of  it 
may  be  tender,  but  the  greatest  tenderness  will  be  noted  over  the  inflammatory 
focus,  and  this  symptom  affords  a  valuable  guide  for  operative  interference. 
(Senn.) 

Swelling. — During  the  first  few  days  the  bone  may  be  but  little  swollen; 
later,  usually  at  the  end  of  a  w^eek,  secondary  periostitis  causes  a  dense,  hard 
swelling  of  the  bone.  Thrombosis  of  the  deeper  veins  is  regularly  present, 
and  edema  of  the  limb  results  w^ith  marked  and  extensive  swelling,  often  involv- 
ing the  entire  limb.  When  the  soft  parts  become  involved  in  the  suppurative 
process  a  brawny  infiltration  is  added  with  burrowing  of  pus  along  the  bone 
and  the  intermuscular  planes.  The  origin  of  trouble  in  the  interior  of  the 
bone  may  thus  be  lost  sight  of. 

Dilatation  of  Veins. — The  superficial  veins  of  the  limb  are  notably 
dilated,  and  constitute,  after  the  first  few  days,  a  diagnostic  sign  of  impor- 
tance. 

Redness. — Not  until  burrowing  pus  is  near  the  surface  does  the  skin 
become  red,  and  such  redness  is  purple,  blue,  or  dusky-reddish  brown,  and 
circumscribed.  Earlier  the  skin  has  a  pale  or  normal  color,  and  is  often 
shiny  from  swelling  and  tension. 

Loss  OF  PuNc'TioN. — Loss  of  fuuctiou  in  a  limb  the  seat  of  acute  osteo- 
myelitis is  absolute;  the  patient  is  entirely  unable  to  move  or  use  it  in  any  way; 
this  symptom   is  invariahlo  and  characieriMic, 

Spontaneous  Fua(  ttre. — If  the  entire  circumference  of  the  shaft  of  the 
l)one  becomes  separated  as  a  se<|uostruni  In^fore  sufficient  new  lM>ne  has  been 
fonncil  nnMind  it  to  afford  streni»tli  to  the  limb  a  fracture  may  <K»enr  from 
slight  degree's  of  violence,  or  even  from  niovinii;  the  limb  during  a  dressing. 
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J  his  accident  it  not  common.     It  does  not  occur  until  the  disease  has  lasted  a 
^^^  time,  and  is  therefore  of  no  early  diagnostic  importance. 

Si:fakation  of  the  Epiphysis. — If  the  epiphyseal  cartilage  becomes 
involved  in  the  suppurative  process,  it  is  disintegrated,  and  the  epiphysis  and 
shaft  oi  the  bone  become  detached,  simulating  a  fracture;  such  separation 
is  of  prognostic  importance.  The  epiphyseal  cartilage  l)eing  destroyed,  the 
snbseqi^ent  growth  of  the  bone  may  l)e  seriously  interfered  with,  and  the  limb 
may  remain  shorter  than  its  fellow,  if  further  growth  of  the  normal  limb 
occurs*.  In  some  cases  the  lesion  is  near,  but  does  not  involve  the  cartilage; 
this  sometimes  results  in  an  irritative  overgrowth  of  the  aflFected  bone,  which 
CTows     larger  than  its  fellow.     (See  Osteomyelitis  of  the  Tibia.) 

S^^i^oviTis. — An  effusion  into  the  neighboring  joint  is  a  regular  accom- 
paxiiriicnt  of  osteomyelitis.     It  occurs  as  a  serous  inflammation  as  the  result 
of  circulatory  disturbances,  and   is  to  be  recognized  by  the  signs  elsewhere 
desoril^ed.     In  a  certain  proportion  of  cases  as  a  result  of  extension  of  the 
purul^^t  infection.    Purulent  synovitis  of  a  septic  character  arises  as  a  serious 
complication,  and  is  to  be  recognized  by  the  local  signs  referable  to  the  joint 
(see   Joints)   and  by  an  increased  gravity  in  the  general  symptoms  of  sep- 
ticemia. 

Geneial  Symptoms. — The  constitutional   symptoms  of   acute   osteomyelitis 
are  those  of  septic  intoxication  or   acute   or  chronic   septicemia   or   pyemia, 
according  to  the  extent  and  intensity  of  the  infection  and  the  practicability 
and  promptness  of  intelligent  surgical  treatment     As  noted,  the  gravest  forms 
of  the  disease  are  characterized  by  the  sudden  onset  of  an  overwhelming  septic 
intoxication.     The  less  violent  forms  exhibit  every  gradation  of  septic  fever. 
The  temperature  is  of  the  continuous  remittent  type,  usually  higher  in  the 
evening.     The  remissions  are  less  marked  than  is  the  rule  in  typhoid  fever. 
The  occurrence  of  a  new  focus  of  infection  is  accompanied  by  an  increased 
elevation  of  the  temperature  curve.     The  pulse  is  increased  in  rapidity  through- 
out, and  is  perhaps  a  better  index  of  the  gravity  of  the  case  than  is  the  body 
temperature.     In  the  severe  cases  the  tongue  is  dry  and  coated;  the  lips  and 
teeth  coated  with  sordes.     Confusion  with  meningitis  may  arise  when  the  early 
occiirrence  of  cerebral  symptoms,   a   typhoid   state,   muttering  delirium    and 
stupor,  absence  of  local  signs  of  suppuration  during  the  early  days  of  the 
disease,  fail  to  attract  the  attention  of  the  surgeon  to  the  bony  lesion. 

Leucocytosis. — Leucocytosis,  with  a  relative  increase  in  polymorpho-nu- 
cJear  leucocytes,  is  a  regular  accompaniment  of  osteomyelitis,  and  may  give 
the  clew  to  the  diagnosis  in  doubtful  cases. 

The  following  history  illustrates  the  course  of  a  case  of  acute  osteomyelitis 
of  the  tibia  ending  fatally  on  the  fifth  day  after  the  onset  of  acTite  symptoms : 

A  boy,  aged  seven  years,  received  a  blow  with  a  stick  over  the  upper  part  of 
the  left  shin  bone  twelve  days  before  coming  under  ol)si'rvati()n.  A  trifling  amount 
of  pain  and  soreness  followed  the  injury,  but  soon  passod  away.     Ten  days  after 


182  DISEASES   OF   BONES 

the  injury,  he  began  to  suffer  severe  pain  in  the  left  leg.  The  onset  of  the  pain } 
followed  by  a  chill,  vomiting,  prostration,  and  fever.  He  came  under  obsenrat 
two  days  later.  At  this  time  he  looked  very  ill.  His  face  was  flushed ;  his  ton 
dry  and  covered  with  a  brown  coating ;  his  lips  dry  and  fissured.  He  was  rest 
and  at  times  delirious.  There  was  slight  general  rigidity  of  the  muscles.  He 
lungs,  and  abdomen  negative.  Temperature,  104.2°  F. ;  respiration,  28 ;  pulse, : 
The  left  leg  was  much  swollen,  notably  in  the  upper  third.  The  skin  was  wl 
shiny,  and  felt  hot  to  the  touch.  There  was  great  tenderness  over  the  upper  tl 
of  the  tibia.  No  evidence  of  fluid  in  knee-joint,  passive  movements  of  joint  paii 
but  not  restricted.  The  superficial  veins  of  the  leg  were  visibly  dilated.  He 
globin,  seventy  per  cent.  Leucocytosis  of  29,800.  Polynuclear  cells,  relative 
crease  ninety  per  cent.  Operation  .the  following  day.  Incision  over  upper  t 
of  tibia.  Medullary  cavity  opened  with  mallet  and  gouge.  Considerable  pus  evi 
ated,  medulla  extensively  involved  in  suppurative  process.  Curettage  and  disir 
tion.  Needle  introduced  into  knee-joint  withdrew  clear  fluid.  Cultures  f 
medulla  of  tibia  and  from  fluid  in  knee  developed  pure  cultures  of  Staphyloco 
pyogenes  aureus.  No  ini])rovement  in  the  septic  symptoms  followed  the  operal 
The  temperature  continued  elevated.  The  pulse  gradually  increased  in  frequt 
and  became  weaker  and  more  compressible.  Delirium  became  constant  and 
followed  by  stupor.  Involuntary  evacuation  of  urine  and  feces.  Leucocytosii 
day  after  operation,  39,000.  Death  forty-eight  hours  after  operation.  Ante-moi 
rise  of  temperature  to  106.2°  F. 

Differential  Diagnosis. — The  diseases  with  which  osteomyelitis  is  often 
founded  are:  Typhoid  fever,  acute  articular  rheumatism,  meningitis,  pi 
monous  inflammation  of  the  soft  parts,  periostitis. 

Typhoid  Fever. — The  ]iresence  of  inflammatory  leucocytosis  usualb 
marked  character  in  ostoomyelitis,  and  its  absence  in  typhoid,  constitute 
important  means  of  differentiation.  Careful  search  for  tender  points  or  1< 
ized  enlargements  of  bone  should  be  made.  The  regular  occurrence  of  ( 
rliea  and  abdominal  pain  and  tenderness  in  the  early  days  of  typhoid  are 
common  in  osteomyelitis,  although  some  cases  of  osteomyelitis  are  preo 
by  diarrhea  and  bronchitis.  Widal's  reaction,  although  valuable  in  the 
ond  week  of  tyi)lioid,  cannot  be  relied  upon  in  the  early  days  of  the  diseas 
a  means  of  exchuling  suppurative  processes.  The  onset  of  typhoid  fevc 
rarely  so  sudden  as  is  the  case  in  osteomyelitis,  the  regular  prodromata  oi 
disease  are  rarely  entirely  absent,  and  repeated  chilly  sensations  are  the 
rather  than  the  sudden  violent  chill  which  commonly  ushers  in  osteomye 

Acute  Articular  Kheumatism.  —  Acute  rheumatism  usually  af 
more  than  one  joint.  The  ])ain  and  swelling  are  limited  to  the  vicinit 
the  inflamed  joints  and  are  not  diffuse  as  in  osteomyelitis.  Moreover,  joint 
plications  do  not  occur  in  osteomyelitis  until  the  disease  has  lasted  for  i 
days,  usually  for  ten  <liiys,  two  weeks,  or  more.  The  general  symptoms 
much  more  severe  in  bjid  cjises  of  osteomyelitis  than  in  rheumatism. 

PiiEECf MONOUS  Inflammation — Phlegmonous  Erysipelas. — ^W^bile 
narv  erysijDelas  bears  no  resemblance  to  osteomyelitis,  since  the  cht^ract^ 
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*  dennatitis  of  erysipelas  is  always  easy  to  recognize,  and  has  very  definite  charac- 
5  leristics  of  its  o\vn,  it  might  well  happen  that  in  the  presence  of  extensive  bur- 
rivwing  suppuration  in  the  soft  parts  after  the  l)one  abscess  has  perforated  the 
eorteic,  the  bone  lesion  might  be  overshadowed  and  escape  notice.  Incisions 
iar  drainage  and  relief  of  tension  would,  if  an  atrium  be  discovered  in  the  bone, 
lender  the  origin  of  the  trouble  clear.  If  no  atrium  is  found,  the  periosteum 
^Will  be  thickened,  velvety,  and  easily  stripped  from  the  bone ;  blood-stained 
pus  will  usually  be  found  beneath  the  periosteum ;  the  cortical  layer  wull  appear 
dead  white  or  yellow.  In  any  case  of  doubt,  a  small  opening  may  be  made 
tinoiigh  the  corticalis  with  a  gouge  or  trephine   and  the  medullary  cavity 
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While  among  children  spontaneous  osteomyelitis  of  the  shafts  of  the  long 
iNmes  usually  runs  a  very  acute  course,  cases  occur  among  adults  of  a  sub- 
acute character  from  the  start,  although  the  lesions  may  be  very  extensive  and 
multiple.  The  following  history  of  a  case  in  my  service  at  the  New  York  IIos- 
fital  will  serve  to  illustrate  this  rather  uncommon  tyi)e  of  the  disease : 

3f.  P.,  married,  aged  forty  years,  had  a  miscarriage  at  two  months,  twenty-six 
dtjg  before  admission,  followed  by  general  malaise  and  general  pains.    Twelve  days 
■go  a  sharp  chill,  fever,  prostration,  and  pain  in  the  right  upper  arm,  several  days 
kter  moderate  swelling  of  the  limb.    The  general  and  local  symptoms  have  grown 
'lone  up  to  the  present  time.    On  admission,  patient  rather  poorly  nourished  and 
^.  jule.    Temperature,  103.2°  P.;  respiration,  32;  pulse,  128.     Leucocytosis,  27,500. 
Potymorpho-nuclear  cells,  eighty-five  per  cent.    Lymphocytes,  fifteen  per  cent.    Hb. 
Ikiriy-seven  per  cent.     Right  arm  swollen,  but  not  very  painful.     Marked  tender- 
UK  over  upper  third  of  right  humerus.     This  portion  of  the  bone  feels  thicker 
I  ftin  normal;  indistinct  fluctuation  felt  beneath  the  deltoid.     Operation  August 
UtL    Incision  opened  an  abscess  beneath  the  deltoid  containing  several  ounces  of 
cnl-flmelling^  greenish  pus.     Periosteum  of  humerus  raised  from  upper  third  of 
tone  by  a  purulent  collection  surrounding  the  shaft ;  further  exploration  showed 
the  perioeteum  everywhere  thickened,  velvety,  and  loosened.     The  entire   shaft 
MppoLTS  white  and  pale  yellowish-green.    With  a  gouge  and  mallet  the  medullary 
fwity  was  opened  from  end  to  end  and  found  filled  with  stinking,  green  pus. 
CoDtinued  fever  of  a  remittent  type,  seldom  higher  than  102°  F.,  followed  the  opera- 
fion.    The  wound  remained  fairly  clean  and  the  bone  was  gradually  partly  covered 
Ijr  granulations.    September  9th,  a  chill.    Temperature  rose  a  little  higher  during 
the  following  days.    The  leucocyte  count  which  had  fallen  after  the  operation  rose 
^gain.    Pain  was  complained  of  in  the  left  humerus  and  right  femur,  but  was  not 
tery  severe.     Lower  third  of  femur  and  upper  third  of  humerus  became  tender 
md  felt  thickened.    Operation,  September  15th.    Diffuse  purulent  osteomyelitis  of 
both  femur  and  humerus,  similar  to  that  found  at  tlie  first  operation  and  a  similar 
operation.     Cultures  of  the  pus  from  the  right  humerus  had  been  nefjative.     Cul- 
tures from  the  femur  showed  a  spore-bearing  rod-sliaped  ])afillup,  not  identified. 
Orsdual  improvement  in  general  condition  followed.    The  extensive  wounds  granu- 
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Irttofl.  Tlu^  pniiriit  wriit  ]umw  on  Orloher  28tli  at  her  own  request,  with  bare 
at  the  liottniii  of  all  the  gi-anulatiiig  wounik.  She  filially  recovered  eompl 
without  uecrosis  of  hone. 


THE    SUBSEQUENT    HISTORY 


4 


TliP  siihsoiiiieiit  history  of  tluiso  ruises  of  ostermjyelitJB  which  lani 
whether  c^jK^ratod  ou  or  not,  varies.  In  the  most  favorable  eases  early  oper 
niav  l)e  followed  hv  ra]>id  siihsideuee  of  tiie  septic  symptoms.  The  perioa 
reapiilies  itself  to  ttie  hone,  and  the  wound  jslnwly  fills  in  and  heals.  Vs 
the  vitality  of  some  portion  of  the  j^hnft  i?^  not  restored.     The  j>erio;^tt*iim  fa 

iH*ver  it  entirely.     The  dead  bo 


yh(wly  separated  from  the  livii 
file  form  at  ion  of  granulation  t 
at  the  line  of  junction.  Su 
sr  tiftc^irum  may  be  a  small  » 
tirial  seale,  or  may  consist  ai 
entire  tliiekness  of  the  shaft  I 
variahle  length  up  to  the  e 
diaphyijiti.  The  periosteimi  i 
;i  new  layer  of  bone  more  o! 
completely  surrounding  the  m 
trunu  Thi8  invoiuenjm  of 
ln*ne  is  penetrated  here  and 
by  eloacie,  through  wliieh  pi 
diseliarged  in  sweater  or  less  i 
lily  aa  long  as  the  sequestrii 
]iresent.  The  time  neeessarj 
the  separation  of  the  dead  fra^ 
varies  from  weeks  to  many  m< 
Fnder  unfavoralde  general  ar 
ral  eonditions  thecse  patients 
(lie  of  ehronie  se|)sis  witli  am 
"IrgenenUion  of  tlie  liver,  s] 
kidneys,  ete.  As  long  as  th 
tii'Ut's  general  condition  rei 
fairly  good,  it  is  customary  to 
for  the  separation  of  the  seqnei 
before  removing  it  by  operati 
The  reeoguition  of  the  presence  of  dead  bone  is  usually  very  ei 
There  will  In:*  a  typical  history  of  an  acute  attack  of  osteomyelitis,  an  in' 
com|Tound  fracture,  or  some  equally  characteristic  event.  Ther«  \i*ill  \ 
presence  of  one  or  more  sinuses  from  which  pus  is  discharged.  Quite 
the  greenish-yellow  or  ivory-white  sequestrum  will  l>e  visible  at  the   bott 
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L  c»|»ea  wound,  or  can  readily  \)e  Mi  willi  tlit^  tinker  ur  probe.  The  question 
L|jether  or  not  the  sequestrum  is  separated  frotu  tlie  liviug  bone  will  not  always 
w  ea^sy  to  answer.  In 
\^^\i^  oases  it  may  be 
.  ^^ove<l  with  the  finger, 
J  rifolie,  or  in  tlie  grasp 
^f  m  iirtery  fonvps, 
^,r   pried    up    a    little 

with  H  pt^rifjsteiim  elti- 

v8tor;  in   other   cases 

\i  may  be   so  deeply 

i(]}tml,  or  so  firmly  in- 

dn^]  bv   the   involu- 

iTUiu  of  nt'W  boiK%  or 

k  of  ^ueL    a    shape, 

tlniteff<»rts  to  detect  its 

luubilitv  may  fail.     If 

innre  than  six  months 

have  elapsed  since  the 

origini»l  attack,  and  if 

(lie  iinii^^s  leading  to 

tLe    8e<iuestruiii      are 

Imal     with      healthy 

grtuulations*    it    niav 

generally  be   assumed 

tliftt  it  is  IcKKsc,     Sfuue- 

tiriitn*  tlie  surgei>n  will 

lave  to  be  guided  by 

die   kigtb     of     time 

H'liidj     has      ehipscil 

*ineu  the  original   in- 

ffctim    occurred,     or 

will,  in   the    presence 

(if  gMUTal  septic  8yui|v 

tonw  tietnanding  ojier- 

ative  relief,   discover  only  during  tlie   oiK*rahnU   whether  tht^   sequestnuii   has 

fieji«f«ted.     The  X-rays  are  a  valuable  aid. 

PERIOSTITIS   ALBUMIHOSA   AND   SCLEROSING    OSTEOMYELITIS 

Two  rare  forms  of  infectiims  haur   inHamniatimi  mux  hv  im'ntioued  pos- 
ng  the  jieeuliarity  that,  althmigh  i-austul  by  pyr»gcuir  g**nna,   they  do  not 
in  snpjmratinu.      They   are   tbo   siM-allrd    pcriostiris   jdlmnnnosu   and    the 
si'lertjsing  osteouiyelitis  witliout  tijc  fnrmatiou  uf  pu.s. 


Fio.  41,  -X-HAV  (►!■  <\\sK  ir^ii'tws  in  Fig,  -10,  Sih»win»3  Thicken- 
ing OF  Shaft  of  the  Bone  from  Chhonic  Inflammation  and 
Cavity  in  thk  Shaft  Containing  a  Small  SKQUESTRint. 
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Periostitis  AlbEiniiiosa- — This  disease  Ijegins  as  an  iiciite  proceBS^  with  pai: 
fever,  tenderness,  and  swelling  of  the  extremity,  letids  finally  to  the  formatio-^ 
of  a  seqiiestnun,  Imt  tlio  jjroeess  imiy  extc^iid  uver  a  |K?ri(>d  of  uirmths,  and  tl^^ 
8iib|teriosteal  exmlate  consists  not  of  pus,  but  of  a  jx^eiiliar  albniiiinous  niueoj 
materiaL     1  ojKTated  ujHjn  one  such  case  in  tlie  Roosevelt  Hospital  some  yea 
ago.     The  jiatient  was  a  man;  tlie  disease  had  existed  f<jr  two  months  when  Ij, 
came  under  oht^ervation.    The  lower  half  of  the  right  tihia  was  notably  enlar^j^e^j 
tender,  and  painful;  there  w^as  no  feven     l^jion  ojjeration  the  {x*riostenm  w^ 
mucli  thiekened  nnd  raised  from  the  bone  over  an  area  six  inehe^  long  by  ^ 
cloudy   and   sticky   albuminous    exudate,    non]>urulent.      The   surface   of   the 
shaft  in  front  Avas  necrotic  for  a  distance  cor  res  j  Handing  to  the  loss  of  eontiauifv 
\Yith  file  periosteum,  but  was  not  separatee].     The  dead  bone  was  cliiseled  awjiy 
Keeovery  without  furtlier  necrr»sis  and  without  suppuration  followed.     AfttT 
the  acute  onset  tlie  inthiiumiition  is  prone  to  subside  into  a  subacute  or  ehnjoic 
proeesa.     The  perforation  of  the  {leriosteum  overlying  tlie  inflamed  bone  may 
be  dehived  for  niMuy  Mccks, 

Sclerosing  Osteomyelitis* — Jn  this  form  of  the  disease  the  onset  is  atiUc, 
and  is  attc^nded  by  the  ordinary  signs  and  symptoms  of  acute  inflanunalinn 
of  bone,  including  periosteal  thickening  and  intiltration  of  the  overlying  soft 
parts.    The  proc*ess  dcK*s>  not,  however,  end  in  supiiuration ;  the  acute  symptoms 
subside,  leaving  beliind  a  permanent  thickening  of  bone*     In  some  of  these 
cases  ccfutiuuous  or  recurring  attacks  of  pain  may  be  felt  in  the  dicrotic 
bone  extending  ovc*r  a  |x?rii>d  of  years.     The  patient's  general  health  may  lie 
seriously  iuterfered  with  from  continued  suiferiug.     Upon  o|>erating  on  the^^e 
caeea  we  may  find  no  lesion  exee|tt  tlie  thickened,  dense,  ivorylike  bone;  in 
other  cases  there  may  be  found  in  the  midst  of  the  indurated  bono  a  minute 
abscess  cavity  contnining  a  very  small  sequestrum;  such  abscesses  may  remain 
for  many  years,  causing  no  symptoms  except  pain.     It  will  not  always  be 
easy   to  differ(*nliate  these  cases  from    syphilis.      The  diagnosis   w*ill    dejx^nd 
upon  a  history  of  an  acute  febrile  attack  and  of  acute  local  symptoms  at  the 
original  onset  of  tlie  disease,  absence  of  a  syphilitic  history,  and  of  other  signs 
of  syphilis,  want  of  improvement  following  the  use  of  mercury  and  iodid  of 
potash,  the  presence  of,  or  history  of,  acute  osteomyelitis  in  other  hones 


PERIOSTITIS 


4 


It  IS  seldom  that  wc  are  able  to  rceitgnize  a  primary  inflammation  of  the  i 
periosteum  apart  fnou  inflammation  ^if  tlie  overlying  soft  parti^,  on  the  one  H 
han<l,  or  involvement  nf  the  underlying  boue,  on  the  other.  Syphilis  furnishes 
more  examph\s  of  a  ]iure  pt^'iostitis  tlian  i*ther  nnulitions,  as  elsewhere  desfTilied. 
Tul»erculous  {leriostitis  is  probably  nearly  always  a  secondary  process.  Acute 
suppurative  jieriostitis  cjccurs  commonly  enough  as  a  complication  of  infected 
Wounds  of  the  extremities  and  the  scalp  when  the  periosteum  is  incised  or- 
torn  J  further^  in  combination  with  infection  of  the  soft  parts  and  bone  sub- 


I 


CIRCUMSCRIBED   OSTEOMYELITIS  187 

tance  in  compound  fractures,  and  in  infected  amputation  stumps,  and,  as 
ikeady  described,  in  acute  osteomyelitis.  Infectious  processes  of  the  fingers 
(panaritium  bone-felon)  are  often  complicated  by  secondary  involvement  of 
the  periosteum  of  the  phalanges;  the  phalanx  is  infected,  completely  cut  oflF 
from  its  blood  supply,  dies,  and  may  come  away  or  be  extracted  as  a  seques- 
tmm.  In  all  these  conditions  the  periostitis  forms  bnt  a  part  of  the  lesion, 
md  requires  no  separate  description.  A  common  symptom-complex  in  all  cases 
«l  periostitis  consists  of  localized  pain  and  tenderness,  periosteal  thickening, 
^qMirent,  or  later,  real  enlargement  of  the  bone.  In  suppurative  conditions, 
idlowed  by  the  formation  of  a  subperiosteal  abscess,  often  by  loss  of  bone 
abBtan(5e;  in  nonsuppurative  conditions,  by  temporary  or  permanent  bone 
fnlai^ment. 

Periostitis,  the  Besnlt  of  Contusion  of  the  Bone. — The  metacarpal  bones  and 
■4e  phalanges  of  the  fingers,  the  tibia,  the  os  calcis,  and  less  commonly  other 
^iapcrficial  lx)nes,  may  be  the  seat  of  an  acute,  subacute,  or  chronic  inflamma- 
Hm  of  the  periosteum,  nonsuppurative  in  character,  and  characterized  by 
Hoeslized  pain  and  tenderness,  by  palpable  thickening  of  the  periosteum,  and 
>&turbance  of  function  of  the  affected  part.  The  condition  is  not  inaptly 
HMSed  by  the  laity  *'  stone  bruise."  As  affecting  the  os  calcis  it  is  common 
Imofmg  country  boys  who  go  barefoot.  Among  adults  the  condition  is  notably 
tfreqnent  among  laboring  men  as  the  result  of  contusions  of  the  metacarpal 
[kones  and  phalanges  of  the  fingers  from  misdirected  hammer  blows  and  the 
Wk;  further,  among  those  who  indulge  in  fisticuffs  with  naked  hands. 
1  Signs  and  Symptoms. — The  signs  and  symptoms  in  these  cases  are  local 
min  and  tenderness  over  the  affected  bone,  moderate  sw^elling.  Palpation  in 
ne  case  of  the  bones  of  the  hand  usually  reveals  thickening  of  the  affected 
5  and  some  limitation  of  motion  in  the  neighboring  joint.  The  heat,  red- 
i,  and  great  tenderness  of  a  suppurative  lesion  are  wanting,  the  condition 
Is  to  continue  for  weeks  and  months,  and  gradually  to  subside  under  mas- 
',  etc.  In  all  these. cases  it  is  very  desirable  to  take  a  pair  of  stereoscopic 
iographs  of  the  hand,  since  many  of  them  wnll  be  found  to  be  fractures 
impaction  and  very  slight  deformity.  If  near  a  joint  a  small  amount 
deformity  or  the  production  of  a  small  amount  of  new  bone  may  permanently 
rfere  with  the  function  of  the  joint.  A  certain  amount  of  pain  is  present 
br  many  months,  and  a  greater  or  less  degree  of  limitation  of  motion  which 
feuij  be  permanent.  The  actual  lesion  is  often  so  slight  as  entirely  to  escape 
taij  method  of  examination  except  a  good  X-ray  picture. 

CIRCUMSCRIBED  OSTEOMYELITIS 

Circumscribed  foci  of  suppuration  occur  in  the  bones,  in  the  epiphyses, 
tod  in  the  shafts  of  the  long  bones.  The  former  is  a  primary  disease  among 
pdldren,  the  latter  more  commonly  the  result  of  a  previous  attack  of  diffuse 
^rtpumyelitis.     The  primary  epiphysitis  is  often  multiple.     The  chief  symp- 
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torn  is  pain  of  an  intense  boring  eliaraetor,  worse  at  night  and   after  usiqg 
the  limb.     Tenderness  is  ])resent  over  the  abscess,   and  is  due  to  seoondii]; 
periostitis.     The  disease  is  apt  to  run  rather  a  chronic  course,  and  only  m 
acute  cases  are  constitutional  symptoms  marked.     Secondary  involvement  m 
joints  and  destruction  of  the  epiphyseal  cartilage  with  separation  of  the  epipm 
sis  will  give  rise  to  characteristic  symptoms.     Such  involvement  is  occasimia^ 
Locally  there  will  often  be  little  beyond  the  pain  and  tenderness  to  indie 
the  cause  of  the  trouble,  unless  a  secondary  periostitis  occurs  with  absceas 
the  soft  parts,  or  unless  a  neighboring  joint  or  the  epiphyseal  cartilage  i 
invaded.     In  many  instances,  as  already  noted,  a  differential  diagnosis 
tuberculosis  may  not  be  practicable  without  operation.      The  chronic 
myelitis  of  the  shafts  of  the  long  bones  will  usually  have  the  history  <rf 
previous  attack  of  acute  bone  inflammation  or  of  a  bone  injury  complicated  Ij 
infection.     In  the  presence  of  a  sinus  leading  to  an  ancient  sequestrum  or 
chronic  suppurating  bone  cavity  the  diagnosis  is  plain.     When  no  such 
lesion  exists,  pain  will  be  the  prominent  and  sometimes  the  only  symptM 
Tenderness  will  be  present  over  the  focus  if  periostitis  coexists,  and  will 
as  a  guide  for  surgical  interference.     Periosteal  thickening  is  usually  pi 
in  these  cases,  and  gives  the  physical  signs  of  an  enlargement  of  the  bone, 

TUBERCULOUS  OSTEOMYELITIS 

Tuberculosis  of  the  bones  so  often  affects  their  epiphyses,  and  is  so  ofl 
associated  with  secondary  joint  tuberculosis,  that  much  that  has  been  said 
tuberculosis  of  joints  a])plios  also  to  tul^erculosis  of  bone.  Occurring 
separate  affection  independent  of  joint  disease,  tuberculosis  affects  the  epiphyi 
commonly,  more  rarely  the  shafts  of  the  long  holies  or  the  bodies  of  flat 
spong;^'  bones.  The  disease  affects  males  more  commonly  than  females, 
is  a  disease  of  childhood  and  youth.  Other  foci  of  tuberculosis  are  oft 
present  or  appear  later  in  life.  In  the  epiphyses  of  the  long  bones  a  tubert 
lar  focus  may  exist  witliout  producing  symptoms. 

Sig^s  and  Symptoms. — Pain. — There  is  usually  pain,  more  or  less  maiki 
but  of  a  variable  intensity  and  intermittent,  of  a  dull  aching  character, 
at  night  Children  with  beginning  bone  tuberculosis  often  wake  crying^ 
are  restless,  grind  their  teeth,  or  have  bad  dreams.  The  pain  is  sometiil 
a  referred  j)ain,  a  classical  example  being  the  pain  of  tuberculosis  of  the  Ti| 
end  of  the  femur,  usually  referred  to  the  knee.  On  the  other  hand,  in 
phalanges  of  the  fingers  a  central  tubercular  focus  may  occupy  the  ei 
phalanx,  and  produce  the  characteristic  spindle-shaped  enlargement  (I 
ventosa)  and  be  accompanied  by  no  pain.  Tuberculous  osteites  of  the 
are  rarely  painful. 

Tenderness. — The  most  important  diagnostic  sign  in  the  detectioa 
early  Ixme  tuberculosis  is  tenderness  over  the  point  of  disease  in  the  b 
It  is  caused  by  a  secondary  periostitis,  and  a  point  of  tenderness  ap] 
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(^xer  the  epiphyseal  end  of  a  long  bone  in  a  child,  enduring  for  a  time  and 
g]owly  growing  more  marked,  is  very  suggestive  of  tuberculosis  of  the  bone. 
If  joint  involvement  can  be  excluded,  the  moment  is  often  most  favorable  for 
tb^  operative  eradication  of  the  disease. 

Swelling. — The  presence  of  a  tuberculous  focus  in  the  epiphysis  of  a 

loBg  hone  does  not  cause  swelling  or  enlargement  of  the  bone ;  such  swelling 

as  occurs  is  due  to  thickening  of  the  periosteum  or  infiltration  of  the  soft  parts. 

In  the  shafts  of  long  bones,  on  the  other  hand,  a  localized  or  diffuse  swelling 

(rccwTS  when  cortical  bone  absorption  goes  on  hand  in  hand  with  a  periostitis. 

Such  periostitis  may  produce  enough  new  bone  to  preserve  the  hardness  of  the 

c«irtieal  layer,  or  a  parchment  crackling  may  be  felt  upon  firm  pressure,  or,  in 

more  advanced  cases  when  the  bone  is  perforated,   a  secondary  tuberculous 

abscess  of  tlie  soft  parts  forms,  a  boggy  or  fluctuating  swelling  having  the 

characters  of  cold  abscess,  as  elsewhere  described. 

Redness. — No  redness  of  the  skin  is  seen  over  a  tuberculous  focus  in 
bone  unless  the  skin  is  about  to  be  perforated  by  tulx^rculous  pus.  A  bluish 
or  purple  discoloration  of  the  skin  is  then  observed,  not  a  vivid  red,  such  as 
one  sees  in  acute  infections. 

Atrophy. — Atrophy  of  all  the  tissues  of  a  limb  is  a  regular  complication 
of  those  forms  of  tuberculosis  of  the  bones  and  joints  which  involve  disuse 
of  tlie  limb. 

If  a  tuberculous  focus  is  suspected  in  the  epiphysis  or  of  the  shaft  of  a 
long  bone,  an  aspirating  needle  or  small  trocar  may  sometimes  be  used  to  coji- 
fim  the  diagnosis.  The  withdrawal  of  tuberculous  pus  or  cheesy  material, 
or  the  discovery  of  a  cavity  in  the  bone  by  this  means,  should,  if  possible,  imme- 
diately precede  the  operative  removal  of  the  focus.  A  good  X-ray  picture  will 
often  show  such  foci  quite  distinctly.  Should  a  sinus  exist,  the  introduction 
of  a  probe  will  often  serve  to  detect  rough  carious  bono  or  a  bone  cavity.  This 
method  of  examination  should  be  followed  at  once  by  operation  on  account 
of  the  danger  of  destroying  the  protecting  layer  of  granulation  tissue  lining 
such  cavities,  and  thus  causing  local  or  general  infection  with  tubercle  bacilli 
or  pus  microbes. 

SYPHILIS   OF   BONE 

Syphilitic  inflammation  of  bone  occurs  in  the  later  stages  of  both  the 
aquired  and  hereditary  forms  of  the  disease.  The  characteristic  lesions  are 
gummatous  periostitis  and  osteomyelitis.  Both  destructive  and  productive 
changes  occur;  syphilitic  caries  and  necrosis  as  well  as  the  production  of 
osteophj-tes,  osteosclerosis,  and  diffuse  hy])ertrophies.  The  bones  of  the  skull, 
the  shafts  of  long  bones,  clavicle,  tibia,  femur,  are  favorite  sites.  The  short 
bones  and  the  epiphyses  of  long  bones  are  seldom  affected.  The  lesions  may 
he  single  or  multiple,  and  may  appear  in  one  or  several  bones. 

Syphilitic  Periostitis. — Syjdiilitic  periostitis  occurs  as  a  flat  or  slightly  ele- 
cted, circumscribed,  hard,  elastic  swelling  upon  the  bone.  Although  not  cora- 
14 
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mon  until  after  iho  sixtli  montli  of  the  ilisensc',  such  a  lesion  may 
or  soon  iifter  the  st^t'iiiMiiiry  skin  r*ni|>tioii. 

Pain  nm\  ti'inlenirss  umy  Ik'  nio^londc  or  severe,  and  the  jimii  is  wow 
nijirht.     The  skin  is  noniuil  in  ainieiiranee  mer  the  swelling.     Tlie  ]iro*H*ss  | 

end  ill  t!ie  prodnetiun  t»f  new  1>une  by 
intliinicd  periostenm ;  a  rounded  bony 
viition  is  thus  formed,  and  tliese  ^ypht 
nodes,  as  they  are  called,  are  perraar 
In  other  eases  deii:enerative  changes  in 
neW'fonne<l  gunuuatons  tis^siie  occur. 
swelling  beeonies  more  prominent  and 
er,  elastic,  and  evt*n  H net ua ting.  The 
becomes  red  and  intiltrated,  and  fii 
breaks  down,  k-aving  a  round  crater*! 
nicer  with  undermined  edges.  'I'lic  btti 
the  ulcer  consists  of  characteristic 
material,  resendding  soniewhat  ra^ 
in  ajipearanee.  At  the  bottom  of 
terlike  cavity  the  bone  is  rough  and 
T'pon  healing,  rounded  scars  are  leH 
liind,  firmly  adlierent  to  the  bono.  A 
with  the  bone  <lestnictifm  there  is  oft 
productive  osteitis  amund  the  edges  M 
gumiiiu  with  nodular  thickening  and  se 
sis  of  (he  s])ong\^  tissue. 

Favorite  sites  for  these  gunmiata 
the  frontal  lioue  and  the  crest  of  the  ti 
The  suKKith  coil  four  of  the  antc'rior  mr 
iff  Hie  tibia  and  the  even  line  of  the  c 
are  permanently  deformed  by  the  fonaa 
of  grooves,  ridges^  and  Itouy  nodules, 
presences  of  these,  together  with  the  ad 
ent  scars,  constitute  a  cbaractjer  pictiiP 
a   formerly   active   syphilitic   process, 
certain    situations,    notably    the    phalni 
of  tlie   fingers,   tlie  nasal   Ixmcs,   and 
hard   palate,   the  entire   ]>eriosteuin  of 
bone    may    be    involved,    the    nutritiot 
the  bone  may  l>e  thus  impaired  to  tlie  extent  tbat  necrosis,  complete  or 
tialj  takes  place  with  the  slow  separation  of  a  phalanx,  the  nasal  Ixmcs  oi 
whole  or  a  {portion  of  the  liard  palate  as  a  sctjuestrum.     Characteristic  def 
ities  arc  prodticed.     (See  Regional  Sergury.)     The  effect  of  treatinejit 
gummatous  periostitis  in  its  early  stages  is  curative;   the  bony    nodes, 
formed,  are,  however,  permanent. 


Fia.  42.  =— 8YI'JfllJTlt7  PlIHlnHTlTTS  OF  THE 

Shajif*  of  the  Radium  and  Ulna, 
Snowimi  Slicjht  Perj*>,steal.  Thuk- 
KNiNfj.  'VUf  pirturt'  w'lLs  tiikeii  very 
curly  in  tlit-  lU  vt  lopiiifiit  «jf  tlie  U*Mioii. 
Tfje  idiiuil  k^Miun  hutl  uteiirretl  two 
yeiiTH  bf'fore.  t'hii'f  Kyinptoni  fom- 
plriini^cl  ijf^  puin  of  a  diill^  uehlnj; 
clmraoti^r,  wnr.Hr  at  Jiip:ht«  Mlijflii  len- 
drTiip.s.s  on  pn»Nsurf»  over  tin*  lower  hulT 
of  thf  rudiiiH  niwi  mlua.  Hiii]»iil  iljsaf*- 
p'aniricp  of  syiiiptoTiis-  by  Oie  usf*  uf 
loilld   of   potai+li   titui    inercury.       (Au- 
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Syphilitic  Osteomyelitis*— The  iiiflainmations  of  the  l>onc  suLstance  itself 
jusky  Ih_»  in  the  form  vi  circumscribed  giiitnuata,  uf  diffuse  giimuiatous  inflaiii- 
Ui;iti«m,  or  of  a  productive  osteitis.  Tiiese  lesions  are  eonmioTdy  asnitHdated  with 
perioistitis,  also  of  a  productive  eha racier;  hyperostoses,  eulargeiueuts,  thick- 
Lfiings  of  the  affected  bone  are  produced*  The  gunuiuitous  process  is,  nn  the 
^thcT  han<l,  priiaarily  destruetive  and  asstxaated  with  Iwue  abyorptinn.  Thin 
ptiiiihinatiou  of  destruction  and  formative  iutlaruniation  cau.ses  quite  eharae- 
jprii^tic  bone  chiinges — the  bone  is  enlargi*d,  its  nornud  outlines  are  destroyed, 
ihc  surface  rough  and  worniH^iten  in  ap^iearauce,  cavities  are  formed  here  and 


Flo.  43.— PiioDrcTivE  ^yphiutic  (>fiTKrTi»  OF   Ulna,   Showinu  Cheat  KNLAHtJKMLNT  of    Hone. 
Chief  s>iiiptoiii  pmiii  initial  Jedoti  aeven  yeara  before.     (AutJior'a  caae,) 


,  and  if  the  entire  shaft  of  a  lj«>ue  is  CK'ciijaed  by  a  gUTiuua  spontaneous 
dure  n>ay  wcur,  souietinies  in  several  b<jues  in  succession.  The  ap]M:^ar- 
ance  of  these  syphiliiie  lK>nes  is  so  characteristic  as  to  Tie  iinniistakable,  and  in 
tlif  dritHl  lx»ues  of  ancient  graves  wo  can  thus  recognize  the  ejtistcnce  of  syphilis 
ainuii|;tl»e  earlier  raws  of  luen. 

Guaunatous  osteomyelitis  may  exist  for  long  [M^riods  without  objective 
«igm,  The  characteristic  bone  pains,  worse  at  night  and  sometimes  of  a  severe 
ami  torttiring  character,  are  nearly  always  present.  Percussion  over  the  affected 
unii  ii*  painful.  The  olyective  signs  observed  may  be  a  sp>utane**us  fracture. 
This  may  oc*eur  very  earlvj  even  l»efore  severe  pain  has  been  felt,  and  may  be 
the  first  evid(»nee  of  serious  hone  disease,  Wore  eouuuonly  the  s(?condary  pro- 
•iuc-tivu  |K?riostitis  leads  to  a  more  or  less  fusiform  enlargement  of  the  shaft 
<if  the  [jone.  Later,  if  untreated,  softening  and  perforation  of  soft  parts  leads 
to  the  formation  of  abscesst\s  and  sinuses,  wliich  discharge  broken-down  gununy 
Mtcrial,  thin  pus,  and  fine  Ixme  <letritus,  socalled  bone  sand.  A  jU"ol>e  intro- 
'liiml  into  such  a  sinus  often  penetrates  deeply  into  tlie  medulla  of  the  l>one, 
>B<1  touches  here  crumbling  cancellous  tissue  and  fhere  a  hard  sequestrum. 

SvFFiiiJTic  Osteomyelitis  of  Flat  Bonks.^ — Syjthilitic  osteomyelitis  of 
fljit  bones,  such  as  the  bones  of  the  skull,  presents  a  rather  different  picture. 
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A  painful,  tender^  hnnl,  roinKled  8welUug  appears,  covered  by  home; 
or  rajridly  tlic  outer  table  of  tlie  skull  is  |x*rforated,  the  tumor  becomes 
and  finnllv  fluetnatcs;  tlie  ovrrlyinju'  ^kin  beemiu^s  Iprownish-rccl  in  cmiIc 
ulcerates;   broken-duwii  giiniiiiy  inalfriiil   is   discbargt^d ;   a  crater- form 

is  k^ft  bebind,  extending  de© 
tbe  bone ;  f  urtlier  ideeratio 
lows,  and  tbc  internal  tal 
i?onietiines  ]>erf orated,  Thes 
f orations  are  often  round  o: 
in  sbajx*,  nnd  nuiy  l)e  lar 
small.  If  tbe  luird  palate  ii 
vnlvcd,  an  abnoniiai  coi^f 
tion  rem  ill  us  bt'tween  tb<^ 
and  tlie  mtse.  If  the  vault 
skull,  the  distention  of  the  in 
tabic  nuiy  pruthiee  s\nnptoi 
compression  of  tbe  brain* 
rapiility  of  the  process  in  syp 
osteomyelitis  varies  within 
limits;  generally  speaking 
process  is  slow,  and  may  e 
with  exacerbations,  over  u 
and  years;  on  tbe  other 
notable  Ixme  tlestructiou  uia; 
place  in  a  few  weeks. 
Differential  DiagfEosis,^ — ^In  rr£!:ar(l  tn  tliu  differential  diagnosis  betweei 
syphilis,  acute  oslcnniyclitis,  tuberey|i)sis,  subacute  or  chronic  osteomj 
and  uialipiant  new  growths,  it  may  lie  said  that  acute  osteomyelitis  runs 
more  rujiid  nnd  acute  course,  hikI  is  not  altemlcd  by  enlargement  of  tbc  al 
bone,  tlinugh  ibe  swollen  pcriosteuta  may  cause  apparent  enlargement 
however,  Periostitis,  Albuuieuusaj  and  Sclerosing  Osteomyelitis.)  Cbrnn 
subacute  osteoiuycHtis  nearly  always  follows  an  acute  attack.  Tuber* 
affwts  the  epiphyses  in  a  large  proportion  of  cases.  Malignant  new  gi 
cause,  as  a  rule,  a  more  rapid  enlargement  of  the  bttne,  witli  more  si 
marked  boundaries.  One  of  the  best  means  of  diagnosis  in  bone  syphilis 
administration  of  inmicfions  of  iiu^rcurv  and  of  increasing  doses  of  p*:)ts 
iodid,  puslied  until  tlie  limit  of  tolcunmce  is  reached.  Syphilitic  lesioi 
Ik?  cured  or  improve<l  by  this  means.  Bone  of  new  formation  cannot  be 
to  disa]ipear,  luir  can  sequestra  be  removed  in  this  way,  but  pain  will  \ 
ened  or  cured,  uleeratinnFi  will  he;d,  gumuiata  and  periosteal  infiltratioi 
fade  away,  and  the  cliuiml  picture  will  nearly  always  change  for  the 
Nonsypbilitic  imieesses  will  In-  unaffected. 

Bone  Lesions  of  Hereditary  Syphilis.^^T>nne  lesions  may  make  their  i 
ance  during  infancy^  or  even  before  birth,  or  they  may  be  delayed  unl 
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escence — four  to  fifteen  years.    One  of  tlie  most  frequent  forms  during  infant 
fife  and  childhood  is  an  inflammation  of  the  epiphyses  of  the  long  bones  in- 
volving the  epiphyseal  cartilage — an  osteochondritis,   sometimes  attended  by 
destruction  of  the  cartilage  and  separation  of  the  epiphysis.     Tibia,  radius,  and 
ulna  and  humerus  are  the  bones  usually  affected.     A  fusiform  or  ring-shaped 
swelling  is  formed  at  the  junction  of  the  epiphysis  with  the  shaft.     The  de- 
foraiity  is  not  unlike  that  produced  by  rachitis.     The  bone   adjoining  the 
eartilage  is  softened,  and  its  continuity  may  be  preserved  by  the  thickened 
periosteum  merely.     Spontaneous  fracture  or  diastasis  may  occur  from  slight 
degrees  of  violence.     There  is  commonly  severe  pain  and  tenderness  along  the 
epiphyseal  line ;  the  child  screams  violently  when  the  part  is  pressed  upon.    The 
limb  is  powerless  and  is  not  moved  (Pseudoparalysis  syphilitica — Parrot).     In 
case  the  epiphysis  becomes  separated  from  the  shaft,  a  point  of  abnormal  mobil- 
ity can  be  felt,  but  crepitation  is  often  absent.    Angular  deformities  at  the  junc- 
tion of  the  ribs  with  their  cartilages  and  at  the  ends  of  the  long  bones  of  the  ex- 
tremities may  follow.     Suppuration  is  not  infrequent,  the  soft  parts  overlying 
the  joint  become  swollen,  edematous,  and  of  a  pasty  consistence.     Ulceration 
follows,  of  a  typical  syphilitic  character;  sometimes  the  neighboring  joint  be- 
comes involved  in  the  inflammation.     In  case  the  vital  connection  of  cartilage 
between  shaft  and  epiphysis  is  destroyed,  the  growth  of  the  bone  is  interfered 
with.     In  some  cases  the  process  is  of  a  more  irritative  character;  an  over- 
growth of  bone  takes  place ;  the  bone  becomes  longer  than  normal.     In  syphil- 
itic children,  from  the  fourth  year  upward  syphilitic  periostitis  of  the  forma- 
tive variety  is  not  infrequent.     The  tibia  is  often  the  seat  of  tlie  process.     The 
bone  becomes  enlarged,  thickened,  and  deformed;  the  normal  outlines  are  lost; 
interior  curvature  is  common,  as  well  as  flattening  from  side  to  side.     Knock- 
hee  and  flat-foot  sometimes  result  from  uneven  growth  of  the  tibia  and  fibula. 
In  hereditary  syphilis  of  the  late  type — i.  e.,  symptoms  first  developed  from 
the  fourth  to  the  eighteenth  year — the  bones,  the  permanent  tooth,   and  the 
y)mea  are  affected  in  a  considerable  proportion  of  cases.     The  bone  lesions  are 
\s  described.     The  narrow,  short,  central  incisor  teetli,  with  rounded  notches 
pon  their  cutting  edges,  and  keratitis,  form,  wlien  j)resent,  an  unmistakable 
roup  of  symptoms. 

RACHITIS 

Kickets  is  a  disease  of  the  general  nutrition  occurring  in  infants  and 
ang  children  up  to  the  age  of  puberty.  It  is  supposed  to  be  due  to  im- 
-fect  feeding  during  the  first  year  of  life,  early  weaning,  too  much  starchy 
McI,  etc.  The  disease  may  be  evident  at  birtli  (achondroplasia,  fetal  rachi- 
)^  more  commonly  it  develops  during  the  first  two  or  three  years  of  life. 
e  s>Tiiptom8  are  local  and  general.  The  general  sym])toms  are  disturb- 
?es  of  the  bowels,  diarrhea  or  constipation,  a  prominent  belly;  profuse 
mating,  notably  shout  the  head  and  at  night ;  broncliitis,  delayed  denti- 
n,   delayed  closure  of  the  fontanels.     The  liver  may  be  diminished  in  size. 
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The  spleen  is  sometiiHos  eiilari^od,  Plinftpliatiiria  is  commonly  observed. 
Chronic  hydroeephalua  and  arrest  of  or  imperfect  cerebral  development  are 
not  infrequent 


Fig.  45. 


Fig.  4fl. 


FifiH,  4ri  niid  4fi. — F^iirtTfuiiiAi'iiH,  or  a  Cahp.  of  ArHoxnnopi.ASTA  CiiSfiKxnA,  S<>-rAU.rp  Frtai.  R4* 
nilTm.  The  prttU'ht  wuh  »  wouklii  ii^etj  ainnit  thirty  3"»*!i.r«,  Ni^i*rly  till  Ihw  Umc's  of  Xlw  §ikr\rtitn 
wiTP  of  ubinorriiu.L  »^hape  or  tibminuiilly  jurnjMirtloiKih  Thfrc*  wixh  a  v^ry  iimrkt'Ml  p%iifEf!?i'n»tini| 
of  tht*  ihjr>ml  curve  of  tlin  j<plui>  and  iiiarki-<l  lt»nit>>iiH  in  Wn'  ]ixiiihur  n'^tifj-n.  Tho  antji»ro*pi*^lrrii*f. 
iliftriH'ttT  of  the  |>«*lvie  t>riin  wuh  not  niori^  thun  one  ami  one  hiilf  incln'^.  The  pAticul  was  very 
intelligent  and  enjoyed  excellent  health, 

Raebitic  ebilJren  are  peeiiliitrly  liable  to  attacks  of  spasm  of  the  lIlr^^lX 
(Tjaringisunis  stridiilns).  The  cbilil  does  not  learn  to  walk  reatlily.  Either, 
with  thefie  signs  and  symptoms,  or  later,  there  are  develojx'd  pi^eiiliarities  and 
deformities  of  the  Vmy  sktOettm.  Tliere  is  imiK^rfect  ossifieation  and  enlarge- 
ment at  junctions  of  the  shafts  of  the  long  bonea  with  their  epiphyses;  the 
lower  end  of  the  radius,  the  lower  end  of  the  tibia,  and  the  ribs  at  the  costo- 
ebondral  junctions  show  fusifi^rui  swidlings.  The  skull  departs  from  tlie  nor* 
liial  shape.  Tlie  calvarivuii  i^*  oft{*n  InirluT  than  noriiial,  and  is  conipreiksed 
either  anter<>|Histeriorly  or  htterally  ;  the  fuiitaufls  remain  oikii  siJiiietiniea 


of  the  second  year ;  the 
le  skull  may  remain  im- 

rificf],  ami  in  parts 
parchment  like  con- 
Oraniotabes  raehitiea). 
I  is  dc'layofl,  iiii{>i*rfi'<*t, 
lar;  there  is  foiuiiionly 
ir  arched  liard  palate, 
antero-poaterior  diain- 
lie  tliorax  is  increased 
pjper  part  an*!  com' 
aterally;  tlio  Rternmn 
eiit  and  the  ciistiK-lmn- 

tare  enlarged  and 
is  a  groove  along 
?en  the  rihs  luir) 
ilages;  the  lower  rihs 
OiUtwardlv,     thus     the 


iMiciATio  WITH  UAriims,  'I1if 
nt  «if  the  t'pjphyw.'fil  vtuh  of  the 
ftbitln  tut  tiie  nnk1i<-](>iitit  tin^ 
irn.  (CoUcvlion  of  I>r-  Charles 
y  Rocweyelt  Hospital.) 


1  lO.    47. A      MAUKtlJ      CoMHTinlSl      OK      HtlVV-LKfi» 

(CiLNiJ    VABirw).     (CVilkn'Hdn    t»f    Dr.   Cliarlcs 
McHuniey  of   Roosevelt  JioHpital.) 


triiiLsverse  diaiueter  of  the  thorax  is 
iiRTcased  at  its  lower  part.  Defornii- 
des  of  the  pelvis  are  eonimon  and  en- 
dure tlirou^h  life.  Tlie  anten>po8te- 
rior  diameter  of  tlie  |Mjlvie  gir<Ile  h 
dimiuii?licd,  or  less  ofk'n  the  pelvis  is 
con  I  pressed  laterally  so  tfiat  flm  supe- 
rior opening  iif  the  ]»elvis  has  a  shape 
resembling  that  uf  tlie  ace  of  hearts, 
Curvatures  of  tlie  fenmr  and  of  the 
tihio  and  fihula  are  coinmon.  The 
eyrvatiire  of  the  femur  may  he  convex 
anteritjrly  or  to  the  miter  side.  The 
lilua  is  often  enrved  outwanlly  (Genn 
varum — bow-legs)  or  anteriorly;  the 
cr^t  pf  th^  tihi^.  then  appears  prom- 


196 


CSES   OF   BONES 


% 


inent,  and  the  bone  may  he  couipre&scd  laterally.     Sometimes  rn 
anterior  and  lateral  eiirvatiires  ix-cnir;  |irt^iiii  vaigiiui  is  less  commc 
often  sliows  a  lateral   curvature    (sroliosis)    or   an  antero-posi 
(lordosis  or  kyphosis). 

All  these  deformities  are  so  cliarar*tcristie  that  the  diagnosi! 
usually  very  s>im[ile.     It  is  i>nly  nc^vssary  to  renuive  the  clothing 

and  inspc*ct  its  nakei 
ognize  tlie  more  typic 
disease.  After  these 
older  and  <issitieatio 
thi^ir  Inines  may  bi 
ingly  dense  and  hard 


OSTEOMAL. 

Osteon! alaeia  iBm 
teitis,  eouibined  with 
material  of  the  bone. 
paratively  rare  dise 
in  women  during  ai 
nancy.  Two  sets  of  j 
rihserved:  the  b*mes 
sjvi  »ntan(H»us  f  ractnn 
slight  degrees  of  vi' 
Itones  lHx*ome  so  so 
and  deformities  of  i 
occur  in  all  diroctio 
traordinary  degrees. 
neuralgic  pains  of  m 
are  present,  together 
sive  carhexia,  nsuall; 
fatal  issue  in  a  y^M 

OSTEITIS    DEF 


pu' 


FtG.  4?>. C\i^E.  OF  AlIlOMKaALY  OccrHRlNO  IN  THE 

SiiitvirK  OF  Dr.  Kh-%%k  W.  Jacksok  in  Hei.li&- 

VI' K    HoslMlAl.,    THUOl'llH     WHOSE    KlNDNt^SS    I 

AM  AitLK  TO  Have  tiie  Accompanying  Ii^Ltrs- 

TIIATIONM   IlKI'HtinrctO. 

NoTK. — Tilt*  pathiiIo|E^ca1  report  of  thi.'*  caj*<*  wjui 
lilLshrd  by  Dr.  Clmrlea  Noma,  who  very  kindly 
gavi*  me  tin*  |»lmtiJKnit*li'*-  The  pAtleut's  symp- 
toms had  <*xi*4lctl  f«jr  noarly  fix'P  years  arnd  eoft- 
«f*trd  in  a  eriMitiinl  and  elm ract eristic  ftilarjerim'nt 
of  thv  hniicis  tlii»  fiH't,  ami  On»  fivce;  tf»|fi*tin''r  wiOi 
dinirT*?**  of  vision  clue  tn  utronhv  of  the  optic  iienp-e, 
liyriiiR  ilw  lauHt  year  of  bi-*  liii*  tie  Kiid  from  time  to 
time  epileptic  convidsions  tind  coiitinuoiis  bead- 
iicbe.  HJ!^  mrtitnl  fund  ties  wi*n*  iinriajMHl,  tt*s*howTi 
bv  priiKre>c<i\e  lo?^  of  memory  and  by  fit^  of  irnt»- 
b(lily.  Hr  died  in  lleHevue  HtK^i>itjd  in  Jamiur>% 
1907.  l>rj«th  \VHi<  prtHHHled  by  n  ^'He?*  of  severe 
convtdnionf*  after  wliich  tiio  patient  beenine  comn- 
to!!«e«  with  Clieyue-Stoki'*?  rospirjilitm  and  diciL 
Till"  vny>i'  WH-H  n-iHtrted  in  full  by  Dr.  Cluiiics  Norrtu 
in  the  ''i*niee<N{iiijirA  of  the  Xew  York  FAtbological 
Soek'ty/*     New  *Scrii>j*,  vol,  vii.  No,  I, 


C)steitjs  deformai 
ing  osteitis  affecting 
eton ;  the  disease  affe 
often  than  females, 
€K?ctir  until  near  th< 
of  life.  Tlie  eharaeteristie  i^igns  are  pain  in  the  affected  Wjnes 
and  enrvatnn'S  of  llir  lwna*s  of  the  t^\trt*niities,  pro^^ressive  n 
ness.  The  ons**!  of  the  etnnlifi(in  is  ^low  and  insidious.  The  ti 
jire  first  affected;  they  become  thickened  and  bowed  anteriorly. 
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^    liml>ft  feel  heavy,  ami  lueoniotioii  bocomea  diftieiilt  frcmi  niiiseiilar  wenkncsa 

«n4      pain.     The  boue  changes  can  he  well  shown  by  a  radiogniplL     In  a  rase 

imdc^i'  iny  obst^rvation  the  tibia  wa.s  inttiibly  enhirgetl  and  bnwed  ant<'riitrly. 

The?     X-ray  picture  showed  tbiimiiig  of  the  cortical  layers  a  marked  increase 

in  t^i^  of  the  spaces  of  the  caneelloiiH  tissucj  and  the  formation  of  irregnlnrly 

lll(ij>c<l  caviries  in  I  lie  ean- 

eell«>ns   tissue   bounded    Isy 

thirm,  bony  laniella*.     As  the 

Jisio^^tse     progn:\ssc*s,     oilier 

bo»^s    are    affet*ted,       Tlic 

spin^c   IcMses    its    flexibility, 

and     is   lioNved    forwar<l   so 

lliiEt:    the  patient's  chin  pro- 

j«"tsi,  wliile  tlie  thorax  sinks 

toward    the    [ndvis.       The 

slioiiitlcrs  are  n>unded   and 

\lie  arms  hang  furwanl,  and 

lower  than  norma L   The  at- 

Uiuile  suggests  ibut  of  some 

uf  the  manlike  aix?**     The 

iTiiisseiilar  weakness  an<l  <]e- 

f</niiity  cfintinne  slowly  1o 

increasie;  death  occurs  tinal- 

h  fnnn  exhaustion  or  from 

suine  intercurrent  disease,  Kic.  50. 


/^^*. 


t 


Fig.  51. 

Ftos^  50  and  51- — Braik  of  PAtrENT  in  Fig.  49,  Showimcj  Rk-hpectivel\'    IUse  of  Bkain,  with 
TuMOK  IN  Situ  AiSo  a  Fuontal  Section  of  Brain  through  Tumor  of  Pituitary  Body. 

ACROMEGALY 

A  chrrmic  disturbance  of  nu1riti<in,  uccnrring  alike  in  both  sexes,  nsnally  in 
(he  third  decade  of  life,  and  chaiiicterized  by  enlargement  uf  extremities  and 
face  and  b^  abnormal  functiun  and  usually  enlargement  of  the  pituitarJ^ 
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Pathology. — The  changes  in  nutrition  are  believed  to  be  due  to  altered  funetioi 
of  the  pituitary  body  and  of  certain  of  the  ductless  glands.  The  pituitary  bodj 
may  be  hyperplastic  or  the  seat  of  a  benign  or  malignant  adenoma.  The  selli 
turcica  is  enlarged  antero-posteriorly  and  in  depth,  a  change  demonstrable  by  an 
X-ray  picture.  The  thyroid  may  be  the  seat  of  atrophy,  hypertrophy,  or  goiter. 
The  external  genitals  are  enlarged,  the  ovaries  and  testes  atrophied. 

Bo7ics. — Enlargement  of  the  hands,  face,  and  feet  are  the  most  striking  fea- 
tures of  the  disease.  Bony  enlargement  is  confined  to  bony  prominences,  tube^ 
osities,  etc.,  to  the  formation  of  osteophytes  and  enlargement  of  the  terminal  pha- 
langes of  the  fingers  and  toes.    The  skin  and  subcutaneous  tissues  are  thickened 

There  is  enlargement  of  the  bones  of  the  face,  except  the  upper  jaw,  and  of 
the  bony  prominences  of  the  skull.    Atrophy  of  the  long  bones  may  occur  in  ad- 
vanced cases  and  marked  kyphosis  in  the  cervical  and  upper  dorsal  regions.    The 
skin  and  the  subcutaneous  tissues  of  the  face  are  hypertrophied.     The  changes 
are  progressive.     The  duration  of  the  disease  is  from  six  to  fifty  years. 

Symptoms. — Before  the  deformities  appear,  nervous  symptoms  and  changes 
in  general  health  occur.  Among  the  nervous  symptoms  are  headache,  dimness 
of  vision,  irritability  of  temj)er,  mental  dullness,  paresthesia\  In  the  female, 
.  menstruation  may  cease,  sexual  power  may  be  lost  in  the  male.  Among  the 
general  symptoms  are  increase  of  appetite,  constipation,  dyspepsia,  anemia,  mus- 
cular weakness,  j)olydypsia,  and  polyuria.  In  the  diagnosis  an  increase  in  the 
size  of  the  gloves,  shoes,  and  hat  are  characteristic  data.  In  well -developed  eases 
the  head  and  face  are  increased  in  size,  the  nose  is  large,  the  lips  are  thiek,  the 
lower  jaw  projects  forward,  the  head  is  flexed  toward  the  sternum. 

Changes  in  the  larynx  and  the  soft  parts  of  the  mouth  deepen  the  tone  of  the 
voice.  Speech  is  slow  and  thick.  The  ears  are  enlarged,  partial  deafness  is 
conmion.  All  the  joints  of  the  body  may  be  increased  in  size  from  the  fonni- 
tion  of  osteophytes,  more  noticeable  from  the  accompanying  muscular  atrophy. 

Dorsal  kyphosis  with  lordosis  in  the  lumbar  region  and  sometimes  scoliosis 
produce  characteristic  deformities.     The  thorax  is  increased  antero-posteriorly. 

The  hand  may  be  longer  than  formerly  or  short,  broad  and  thick. 

In  the  foot  the  os  calcis  projects  backw^ard,  the  great  toe  is  enlarged,  the  outtf 
border  of  the  foot  thickened.     The  skin  and  sulwutaneous  tissues  are  thicken^ 

The  tumor  of  the  pituitary  body  may  cause  pressure  symptoms.  Paralyt* 
of  the  ocular  motor  and  abducens  nerves,  double  vision,-  partial  blindness,  vA 
bitemporal  hemianopsia,  strabismus  and  nystagmus. 

The  mental  symptoms  are  dullness  and  apathy,  or  melancholia;  or,  irritaWt  1 
ity,  or  insanity  with  outbreaks  of  homicidal  mania.  Associated  conditions  aitSy ' 
diabetes,  nephritis,  anemia  and  weakness,  myocarditis  and  especially  epilepsy. 

Among  the  conditions  which  have  been  confounded  with  acromegaly  or  mVf 
be  associated  witli  it,  are:  progressive  muscular  atrophy,  exophthalmic  goiter, 
myxedema,  brain  tumors,  arthritis  deformans,  diabetes.  It  is  necessary  for  tlie 
diagnosis  of  acromegaly  to  have  ])resent  not  only  the  nervous  symptoms  and  difr 
turbances,  but  also  the  typical  enlargements  of  the  extremities  and  face. 


CHAPTER    VI 

DISEASES  OF  THE  SOFT  PARTS 

GANGRENE 

Dkatii  of  circumscribed  masses  of  tissue — ^variously  known  as  gangrene, 
mortification,  necrosis,  sloughing,  spliacelation — occurs  when  the  tissue  cells 
are  clej)rived  of  their  proper  nutrition  or  are  killed  by  mechanical,  chemical, 
or  other  means.  The  term  gangrene  is  commonly  used  to  describe  the  condition 
of  death  when  associated  with  the  phenomena  of  decomposition  (mortification), 
and  indicates  that  putrefactive  changes  have  occurred  in  the  dead  part.  The 
*^ead  part  is  known  as  a  sphacelus  or  slough.  Xecrosis  is  commonly  used  to 
^'esignate  the  death  of  bone  or  the  death  of  a  limited  portion  of  tissue  without 
(Jc*c?oinposition. 

Causation. — ^Gangrene  may  occur  from  a  variety  of  causes:  Cessation  of 
tJio  blood  supply  to  the  part  by  obstruction  of  the  main  artery  of  a  limb.     Ob- 
struction of  the  veins  such  that  the  blood  cannot  return  to  the  general  circu- 
lation.    Obstruction  of  both  arteries  and  veins.     Obstruction  of  the  smaller 
arteries  and  veins  or  of  the  capillaries.     The  obstruction  may  be  due  to  injury 
of    the  vessels  themselves,  as  when  the  main  artery  of  a  limb  is  crushed,  torn, 
cut,  or  ligated.     It  may  be  due  to  mechanical  pressure  from  eflFused  blood 
around  a  ruptured  aneurism,  a  foreign  body,  a  tumor,   a  fractured   or  dis- 
Ic^eated  bone,  unduly  prolonged   application  of  an  elastic  ligature  around   a 
UiTib  for   the   control   of   bleeding,    a    circular    plaster-of-Paris    dressing   tcxi 
tightly  applied  in  cases  of  fracture,  or  to  compression  of  the  tissues  between 
bony  points  and  the  bed  in  depressed  states  of  vitality.     Further,   diseases 
of  the   blood-vessels:    thrombosis,    embolism,    obliterating    arteritis,    arterio- 
sclerosis. 

Numerous  other  conditions  not  directly  connected  with  the  blood-vessels 

themselves  may  cause  or  predispose  to  the  occurrence  of  gangrene.     Crushing 

injuries  destroy  the  vitality  of  the  tissue  cells.     Bacterial  invasion  of  wounds 

V         is  a  direct  cause  of  gangrene  in  some  cases ;  in  others  the  bacterial  poisons  act 

]         in  conjunction  with  general  or  local  states  of  enfeebled   vitality.      Extreme 

\        degrees  of  heat  and  cold  destroy  the  vitality  of  the  tissue  cells.     Certain  poisons 

I        and  caustics — snake  venom,  carbolic  acid,  nitric  acid,  etc. — produce  coagulation 

!       of  the  tissue  elements  and  necrosis.     The  radiations  from  an  X-ray  tube  may 

I       cause  sloughing  of  the  tissues.     Predisposing  causes  of  gangrene  are  extreme 
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anemia,  acute  or  chronic  alcoliolism^  senility,  diabetes,  diseases  of 
unJ  lunt^s  or  vei^igiels  i*rotlucing  venous  con^stion,  acute  infectious 
Fiirfln^T,  certain  flisra^cs  nf  thr  utTvoiis  system;  taWs,  ciTcbnil  palsies, 
of  nerve  trunks,  and  diseases  of  the  tropliie  nerves.     Tlie^se  various  eo 
contained  with  niecliauieal  injury  and  bacterial  infection,  often  deter] 
m*eiirrenr'i^  of  |i^aiT^reno.  H 

Symptoms. — ('linieally  tlie  local  ami  pvneral  signs  and  syniptoins 
grene  vary  a  good  tleal^  accf»rding  to  the  cliaracter  of  the  affeeted  hssm 

relation  to  the  neighUirii 
parts;  further,  ae<*onIin 
pn^'^ence  or  ahsence  off 
infection,  putrefactive  oi 
ic,  one  or  hoth.  \Vhc*n 
rial  circulation  of  a  pai 
ceases  while  the  veins 
patent,  hut  little  water 
in  the  tissues,  and  the  c< 
are  unfavorable  for  put 
change.  Such  couditj 
present  in  tlie  gauirreni 
Iocs  and  feet  of  oh  I  pv* 
to  slowly  progressive 
sclerosis  of  the  vessels 
foot  and  leg*  In  some 
cases  a  spreading  thron 
tlie  capillaries  and  t 
stups  the  circulation.  I 
tliromhnsis  of  the  larger 
is  found  together  with  i 
ntlieronia  of  these  vesse 
OR  EN  A  senilis).  In  1 
these  cases  the  gangrenej 
dry  aseptie  type  (nicY  d 
— MUi^^rI^ICATION). 

Course  of  the  Biseas 
drouial  symptoms  niaVd 
tliure  is  subjective  and  " 
coldness  of  the  toes;  pa; 
times  dull,  sometimes  si 
neuralgic  in  character 
symptoms  may  be  present  for  weeks  or  months,  or  the  gangrene  m 
without  warning.  After  some  trifling  contusion  or  abrasion,  or  wit 
a  spot  of  dusky  discfd oration  appears  upon  a  toe,  and  slowly  iucreag 
gradually  invL^lviug  one^  several,  or  all  the  toes  or  a  large  part  of 


Fhi.  52, DhY  iiANUHKNK   OF  THE   I'OOT, 

(New  York  Hoi^tn tal,  h^^fvici'  of  Dr.  Frank  Hartley,) 
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Tie  dead  tissue  is  dark  greenish-broA\Ti  in  color,  hard, 'dry,  shriveled,   and 

insensitive.    Putrefactive  changes  are  slight  or  absent. 

A  line  of  demarcation  between  the  living  and  the  dead  tissue  is  formed  in 
nwnj  of  these  cases.  The  upper  third  of  the  calf  of  the  leg,  below  the  bifur- 
cation of  the  popliteal  artery,  is  rarely  passed  in  this  form  of  gangrene.  The 
dark-colored  dead  tissue  ends  abruptly  at  a  certain  level;  above  that  the  skin 
is  reddened,  hot  and  tender ;  a  furrow  forms  by  ulceration  at  the  border  of 
tie  living  tissues  and  encircles  the  limb,  gradually  growing  deeper  until  the 
soft  parts  are  entirely  separated  and  the  dead  part  remains  attached  to  the 
living  merely  by  bone.  Moderate  suppuration  accompanies  the  separation,  as 
a  rule.  The  skin  usually  dies  at  a  higher  level  than  tlie  muscles,  and  the  mus- 
cles at  a  higher  level  than  the  bone;  hence,  spontaneous  separation  leaves 
behind  a  conical  stump.  If  nearly  aseptic,  this  type  of  gangrene  may  be 
accompanied  by  little  or  no  constitutional  disturbance. 

Moist  Gangrene — Traumatic  Gangrene 

Moist  gangrene  is  accompanied  by  putrefactive  changes  in  the  dead  tissues, 
and  is  often  associated  with  pyogenic  infection.  The  gangrene  following  trauma 
is  often  of  the  moist  variety.  Moist  gangrene  may  be  localized  or  progressive. 
It  occurs  when  the  dead  tissues  remain  saturated  wnth  fluid,  thus  favoring 
putrefaction.  Sudden  obstruction  of  the  main  artery  or  vein,  or  both,  of  a 
Imib  from  injury  or  disease,  severe  trauma  with  mucli  contusion  and  lacera- 
tion of  tissue,  are  the  usual  causes  of  moist  gangrene.  The  determining  factor 
is  always  the  presence  of  infection  with  saprophytic  and  pyogenic  germs. 

Signs  and  Symptoms  of  Localized  Hoist  Oangrene. — Fain  in  the  part  ceases ; 
the  limb  becomes  cold,  white,  pulseless,  insensitive,  and  useless.  Coagulation 
of  the  muscle  plasma  causes  rigidity  of  the  muscles  (rigor  mortis),  lasting  for 
some  hours.  The  skin  surface  becomes  mottled  with  blue  or  dark-red  blotches. 
A  general  greenish-brown  discoloration  folIoAvs.  The  living  skin  above  is  red, 
swollen,  tender,  and  hot.  Red  streaks  of  lymphangitis  can  sometimes  be  seen 
limning  upward  toward  the  trunk.  Blebs  form  upon  the  skin  of  the  gangrenous 
area  filled  with  browTiish,  stinking  fluid,  sometimes  with  gas.  The  dead  tissues 
^ay  also  crepitate  from  the  generation  of  the  gases  of  putrefaction.  The 
epidermis  forming  the  blebs  can  be  slid  about  easily  upon  the  underlying  green 
>rdark  purplish-red,  softened  cutis.  Upon  cutting  into  the  limb,  blood-stained, 
)rown,  stinking  fluid  escapes.  The  muscles  are  soft  and  pulpy,  at  first  dark- 
td  or  brown  in  color,  later  greenish-black  and  semifluid.  The  further  changes 
re  simply  those  of  advanced  putrid  decomposition,  with  liquefaction.  The 
ving  tissues  above  the  limit  of  the  gangrene  are  in  a  condition  of  more  or 
ss  acute  purulent  infection.  There  is  profuse  suppuration  at  the  line  of 
marcation,  progressive  ulceration  and  final  separation  of  the  dead  part,  or 
ath  of  th^  individual  from  septic  and  saprophytic  absorption. 
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Malignant  Edema — Gangrene  Foudboyante — ^Emphysematoct"-^^ 

Gangrene 

The  bacillus  of  malignant  edema  (vibrioru  septique  of  Pasteur)  causes    h^^^ 
the  most  dangerous  and  fatal  form  of  gangrene.    It  is  a  rod-shaped  bacillus,    ^^ 
ally  with  rounded  ends.    The  rods  vary  in  length  from  3  to  10  /a;  they  are  m^^^^^ 
and  possess  flagella  on  the  sides;  sometimes  the  rods  grow  into  long  filame^^ 
It  is  an  anaerobic  germ  and  forms  spores.     It  is  not  easy  to  identify  under 
microscope. 

In  gelatin   plates,  under  anaerobic  conditions,  the  colonies  appear  as  gnL>^^ 
whitish  points,  which  under  a  low  power  show  radiating  appearances  soon  mask^^ 
by  a  mask  of  liquefaction.     In  deep  tubes  of  glucose  gelatin  the  growth  appeal 
as  a  whitish  line,  giving  off  minute  short  processes,  never  reaching  within  an  in^-^ 
of  the  top  of  the  medium,  with  the  occurrence  of  liquefaction  and  the  settling  CF* 
the  colonies  to  the  bottom.    In  deep  tubes  of  glucose  agar  at  a  tem|)erature  of  37  * 
C.  the  growth  is  very  rapid,  as  a  broad  white  line  along  the  line  of  puncture,  with 
lateral  projections  here  and  there  and  a  very  profuse  production  of  gas.    The  cd- 
tures  have  a  peculiar  heavy  odor  that  is  quite  characteristic.     The  growth  is  rapid;  . 
it  produces  spores  that  are  well  seen  within  forty-eight  hours  at  37°  C. ;  it  pro- 
duces gas,  liquefies  gelatin,  and  stains  easily  with  any  of  the  anilin  colors,  but 
not  by  Gram's  method;  upon  subcutaneous  inoculation  in  any  susceptible  animal 
it  produces  the  characteristic  symptoms  of  widespread  edema,  gas  production,  and 
gangrene. 

Cultures  may  be  made  in  glucose  gelatin  as  roll  cultures,  and  kept  under  anaero- 
bic conditions.  If  the  bacilli  contain  spores  the  fluid  may  be  kept  at  a  temperature 
of  80°  C.  for  ten  minutes,  and  then  a  deep  glucose-agar  tube  should  be  inoculated 
and  kept  at  the  tem|)erature  of  the  body.  An  inoculation  experiment  with  the  sus- 
pei^teil  material  may  also  be  tritni  on  guinea  pigs.     (U.^  C.  Ernst.)     Loc,  di. 

The  pr<x*ess  is  essentially  a  rapidly  progressive  septic  cellulitis,  with  grave 
constitutional  j>oisoning,  a<lvancing  hand  in  hand  with  putrid  decompositi(m 
of  the  infected  tis.^nes.     The  onset  of  the  disease  is  sudden,  following  an  injury, 
a  conij>onnd  fracture,  a  gunshot  wound,  or  a  contused  and  lacerated  wound, 
or,  more  rarely,  some  trifling  puncture.     After  a  day  or  two  an  area  of  hard, 
brawny  edema  of  a  dusky-red  or  mahogany  color  appears  at  the  wound  edges 
and  spreads  rapidly  up  the  limb.     Constitutional  8\Tiiptom8  of  sepsis  appear  | 
at  once,  and  grow  more  grave  from  hour  to  hour.     The  limb  becomes  greatly    j 
swollen,  and  from  the  hand  the  necrotic  inflammation  may  reach  the  shouUer    1 
in  two  days.    Putrid  decomiK^sition  of  the  part  first  affected  takes  place  rapidly,    , 
and  above  tho  gangrenous  area  the  hard,  dark-colored  infiltration  advance    . 
Sul>cutaneous  emphysema  due  to  the  gases  of  decomposition  is  marked,  and   - 
often  extends  far  Wyoud  the  inflanu^d  and  necrotic  area  up  on  to  the  shoulder  \ 
or  to  the  groin  and  alnlomen.     Blebs  cH^ntaining  stinking  serum  and  gas  form 
here  and  there  u|>on  the  diiH»olortHl  skin.     Incision  into  the  limb  permits  the 
escajK^  of  stinking  serum,  but  no  blix)d.     The  vessels  are  filled  with  septic 
thrombi;  the  conneinive  tissues  Kx>k  like  raw  bacon;  the  muscles  are  dark-red 


elevated,  later  it  often  sinks  to  gubuornial;  the  pulse  is  rupid,  inul  einititiues 

to  grow  weaker*     Delirium  soon  appears,  followed  by  stupor  and  euuuu     The 

picture  is  that  of  intense  septic  intoxieation,  and  en<Ia  fatallv  in  a  liir*j:e  ]m> 

fjiiTtion  of  cases.     A  few  are  saved  by  earlj  ainputatiuu  abtive  tlie  liiiiit  of  tlie 

iiifeotion.     Gant^ene  witli  putrid  deeoinposition  occasionally  occurs  primarily 

in  the  lung.      In  other  internal  organs^  exeept  the  alimentary  canal,  enilmli 

c^intiiniing  putn^f active  germs  mast  be  brought  to  the  part  for  tlie  iiroduetinn 

qI  tliis  form  of  necrosis. 

To  recapitulate  the  diagnostic  signs  which  point  to  the  death  of  a  iM>rti<m 

of  tlie  b<:)dy :  Arterial  pulsatinn  is  absent  in  a  lind)  about  tn  becouie  gangrenHus; 

ihi^  i^ign  cannot  always  be  made  out,  mir  is  it  positive  when  observed.     ISeliavior 

of  tlie  tissues  when  pressed  upon:  Finger  pressure  upon  a  living  portinn  of 

llie  skin  produces  a  white,  anemic  sptit;  the  n formal  pink  color  returns  at  ouce 

when  the  pressure  ceases.     Pressure  npon  a  deatl  part  either  leaves  its  etdiir 

uaehanged  or,  if  renflered  paler,  the  color  returns  slowly  and  im]>c^rft>etly,  if  at 

ilL      The  normal  elasticity  of  the  tissues  is  lost,  the  skin  pits  on  pressure,  and 

the    pitting  remains  or  disap|>ears  but  slowly  anci  imj)erfeetly.     Pimctnre  of  a 

living  part  is  ftdlowed  by  bh'eiiiug,  pnncture  or  incision  of  dead  tissues  is  not, 

or   ».  little  dark,  v€*nons  blood  may  apjK*ar,  and  if  tlie  tissues  are  S([aeezed  dry 

af    their  contained  blood  the  bleeding  ceases  permanently.     An  alirasion  of  the 

skiT^  over  a  dead  area  does  nut  remain  moist  from  fxuded  s(*nnu,  but.  rapidly 

dri^s,  remains?  so,  mid  in  a  few  hours  turns  brown  in  color.     The  si^nsibility 

of     41  (lead  part  is  lost,  ami  tlie  loss  of  sensibility  dfies  not  correspond   to  an 

ar<?*«  of  nerve  distribution,  but  ascends  to  a  more  or  less  nneven  level.     The 

function  of  a  dead  part  is  abolislied.    It  is  to  be  borne  in  mind  that  live  forearm 

iftuseles  may  still,  for  a  time,  move  dead  fingers.     The  tcmperatnre  of  a  dead 

liTTih  is  lower  than  normal,  and  finally  falls  to  that  of  the  sarroirnding  atmos- 

pli€?re.     The  color  of  a  gangremms  part  is  varialde  in  the  early  stages.     Stop- 

pa^  of  arterial  circulation  renders  the  part  pale ;  venous  obstruction,  blue  or 

dark  red;  later,  mottling  of  the  skin  octmrs,  blue  livid  areas  alternating  with 

^'liite  or  dusky  red.      When  gangrene  is  fally  devehi|ierl   the  changes   are  so 

tnarked  as  to  lx»  eviik-nt  to  any  eye,  as  already  described. 


Diabetic  Gangrene 


Persons  suffering  from  diid>etes  are  peculiarly  susceptible  to  pyogenic  in- 
ftctioiis.  The  vitality  of  their  tissues  is  lowered,  and  a  considerable  jtroportion 
of  them  suffer  from  arteriosclerosis  of  the  arteries  of  the  extremities.  While 
^ngrene  more  commonly  occurs  in  dinlietics  beyond  middle  life,  yet  younger 
imiividuals,  who  except  for  their  dialtetes  appear  in  fair  health,  also  suffer, 
Xhe  occurrence  of  gangrene  is  commonly  associated  with  an  increased  amount 


FiQ.  53. — UiAMETic  GavVhrene  or  the  Fi>ut  Foij,owino  Pott's  Fractttrk, 
(New  York  Hoj^pital  fullcctiDik.) 


oiisly  or  after  a  trifling  injury  siieli  as  the  paring  of  a  eom  or  a  sUgl 
tiision.  Sometimes  a  elironic  iileer  of  a  toe  hiks  exij^tcd  for  weeks  or  t] 
slowly  growing  de€*{>er  and  larger  before  the  gangrene  appears.  Tl 
litHe  tendency  to  limitation  of  the  gangrene  in  these  eases;  it  is  usually 
or  rap  ill  ly  progressive,  aeeording  to  the  intensity  of  the  associated  pi 
infection  and  tlie  resisting  jMjwer  of  the  individnal.     These   patienti 
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Ijccomo  septic  or  pass  into  dialK'tio  coma,  niul  ^iin^nrcnc  of  tlio  flaps,  even  after 
Iji^h  amputation,  is  only   too  common.      A   <IiminisluMl   (jManlity   of  sugar,   as 
tlie  result  of  diet  or  after  amputation,  is  of  rather  favorable  si<;niticance. 
i  The  second  form  is  rather  a  phleguionous  inflannuation  of  the  foot,  begin- 

I      iiing  in  some  trifling  wound  or  ulcer,  and  runs  a  rather  insidious  course,  witli- 
(      out  much  constitutional  reaction  or  signs  of  acute  inflammation.     The  wound 
(       or  ulcer  is  found  to  l)e  slowly  growing  deej)er,  and  one  day  it  is  noted  that 
|)ros>i»re  nj)on  the  sole  of  the  moderately  swollen  foot  causes  pus  to  escape  from 
flio   distant  op(»ning.    -An  extensive  burrowing  abscess   with   necrosis  of  the 
connective  tissue  may  thus  be  discovered  whose  extent  was  unexi^^cted.     The 
sloiiirliing  and  burrowing  usually  proc(»ed  in  spite  of  local  treatment,  and  am- 
putation offers  the  only  Iiojk)  of  survival. 

Dry  Senil?:  Gangrene 

T  ^ry  senile  gangrene  has  already  been  described.  Senile  gangrene  is  not 
jijwn;^'''^  of  this  tyj)e;  it  is  often  associated  with  putn^f action  and  more  or  less 
intfi^^^e  j)yogenic  infection,  witb  septic  symptoms,  lymphangitis,  abscesses,  etc. 

(;vr<^i;KEXE  Due  to  Arteriosclerosis  in  Early  Middle  Life — Presenile 
Gangrene — Erytiiromelalgia — Intermittent  (/latdication 

T^ocalized  arteriosclerosis  of  the  arteries  of  the  lower  extremity  occurs  in 
ix^rt*ons  from  thirty  to  fifty  years  of  age.     It  is  notably  conmion  in  natives  of 
^vrtain  parts  of  Russia  and  Poland.     It  is  thought  by  some  observers  to  be 
o{  syphilitic  origin.     The  symptoms  are  characteristic;  the  individual  suffers 
{toiu  pain  of  a  burning  character  in  the  feet  and  toes  when  walking.     In  addi- 
tion, there  are  sensations  of  heat  and  cold,  numbness,  formication  and  other 
paresthesiie,  weakness  of  the  muscles,  and  lameness.     The  symptoms  disapj^ear 
if  the  patient  keeps  off  his  feet,  and  reappear  when  he  again  walks.     The  toes 
are  often  pale,  sometimes  blue,  swollen,  and  congested.     The  posterior  tibial 
/       and  dorsalis  pedis  pulses  are  weak  or  absent.     Soonc^r  or  later  an  ulcer  appears 
on  one  toe  or  along  the  border  of  the  foot,  and  assumes  a  progressive  or  gan- 
grenous character;  a  considerable  part  of  the  foot  may  l)e  involved.     The  age 
of  the  patient,  the  severe  pain,  and  the  disaj)jH»arance  of  the  early  symptoms 
"wiien  the  patient  refrains  from  walking  suffice  for  the  diagnosis. 

Gangrene  from  Embolism  and  Thrombosis  of  the  Main  Artery 

OF  a  Limb 

The  artery'  involved  is  usually  the  femoral  or  the  popliteal ;  the  condition 
is  rather  rare;  it  occurs  as  a  complication  of  endocarditis,  in  the  course  of 
acute   infectious  diseases — typhoid   fever,   pneumonia,   measles,   scarlet  fever, 

influenza,  etc. ;  contusions  of  the  thorax  and  abdomen  have  been  followed  by 
15 


Fm,  54, — Mn|t«T  GAisrnnFNR  of  the  F<Mir  iriti>fn  Hmuktk.h.  Recovery  aft-er  ninptifniion  at  the  t 
af  till"  thiji;li,  witli  marked  improvt^meot  in  (he  diabetic  BVitiptomia.  (New  York  IToMpiUU,  i 
of  I>r,   K   W.  Murruy*) 

Ihali  l)t'efiiJR'8  U!*e]oss,  e<>M,  and  \m\e.  If  rnlluteral  eirrulation  is  establi 
the  limb  gnidiinllv  Iktmujk^s  wanrK^r,  ntid  cirinilalion  cau  Ivp  denioiLstnito 
pressure  on  tin*  iij^p^r-  i^r  lur-nails.  The  fiinpti«ms  of  the  liinh  may  be  | 
Ufllly  rcHh>rtMl  or  i^r*heiiii(^  <h'ii:rii('rarinii  of  \hv  iniisf*los  inu]  prnjiaiieiit  atr 
of  the  ]iiiib  nniy  follow*     Ko  colkiteral  oireiihitioii  being  established,  gai^ 
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()/  the  dry  or  moist  variety,  according  to  the  absence  or  presence  of  infection, 
results. 

When  the  thrombosis  or  embolism  occurs  in  the  course  of  acute  diseases 
where  the  patient  is  already  very  ill,  the  first  warning  may  be  the  coldness, 
yoodlessness,  and  paralysis  of  one  or  more  extremities.     It  sometimes  happens 
that  the  obliterating  endarteritis  of  the  later  stages  of  syphilis  affects  the  larger 
or  smaller  arteries  of  the  extremities,  and  thrombosis  or  obliteration  of  their 
liiiiiena  may  follow  with  the  production  of  gangrene.     Such  gangrene  is  some- 
times symmetrical;  both  bands  or  both  feet  may  be  involved.     Gangrene  duo 
to  injury  of  or  pressure  upon  the  main  artery  of  a  limb  may  be  caused  by 
incis^ed  or  pimctured  woimds  of  the  artery,  by  contused  wounds,  or  contusions 
of  the  arterial  wall.     If  gangrene  ensues,  its  causation  will  usually  be  evident 
Dis^plaeed  fragments  of  bone  in  fractures  and  the  pressure  of  dislocated  bones 
luav  occlude  the  main  arterial  trunk;  the  cause  of  an  ensuing  gangrene  should 
\,e  plain  to  the  surgeon.     Pressure  from  tumors  and  foreign  bodies  and  from 
the  effused  blood  of  a  ruptured  aneurism  may  cause  gangrene  of  an  extremity. 
1Uronil)osis  or  embolism  of  the  main  artery  of  a  limb  may  cause  gangrene.     In 
the  case  of  the  lower  extremity,  gangrene  is  rare  from  obstruction  of  the  artery 
alone  imless  tlie  common  iliac  is  involved. 

The  following  case  of  thrombosis  of  the  common  iliac  artery  followed  by 
gangrene  of  the  entire  lower  extremity  is  quoted  as  an  illustration  of  this  rather 
rare  condition.  In  this  case  it  is  not  improbable  that  an  embolism  of  the 
popliteal  was  followed  by  a  thrombosis  extending  upward  to  involve  the  com- 
mon iliac : 

A  young  man,  twenty-eight  years  of  age,  was  admitted  to  the  hospital  with  the 

following  liistor^':  Very  marked  chronic  alcoliolism  for  a  number  of  years;  s^'philis 

three  years  ago.     Of  late  has  been  on  a  prolonged  alcoholic  debauch.     Two  days 

Wfore  admission  he  was  suddenly  seized  with  complete  loss  of  power  in  the  entire  left 

lower  extremity  and  very  severe  pain,  referred  esj)ecially  to  his  leg.    On  admission, 

patient  apathetic,  cerebration  imperfect  and  sluggish.     Temperature  subnormal; 

pulse,  124  and  feeble;  respiration,  28.    Left  lower  extremity  completely  powerless. 

Insensitive  as  far  upward  as  the  knee,  and  coolness  up  to  same  point.     Skin  of 

;       foot  and  leg;  mottled  reddish-purple  areas  alternating  with  dead  white;  no  evidence 

/      of  cutaneous  circulation  to  a  point  above  the  knee.    In  spite  of  various  efforts,  the 

/       di.<coloration,  paleness,  coldness,  and  loss  of  sensibility  continued  to  advance  during 

tk  following  days.    Pain  ceased  in  the  limb.    After  three  days  it  was  evident  that 

tie  entire  lower  extremity  was  without  circulation ;  no  evidences  of  saprophytic  or 

pyogenic  infection.    General  condition  steadily  grew  worse.    Amputation  just  below 

hip-joint.     Wound   entirely    bloodless;   common    femoral    contained   a   thrombus. 

Death  three  days  later  in  coma.     Examination  sliowed  riglit  common  iliac  artery 

plugged  by  a  firm  thrombus.    No  definite  lesion  found  to  account  for  the  condition. 


caustics  tc 
it  1  >|  M-a  ranees  vary ;  su  1  pliuric 
jimdiiees  a  greenish-^ 
sloiigk  Nitric  acid  i 
n  brii^ht  yellow,  later 
luwisli-brown,  chemical 
lination  with  the  \h 
knuwTL  as  umroxid.  N: 
of  silver  a  8ii|H*rticial 
^taiu.  ( 'hrcmiic  acid  a  ( 
ish-liruwn  slough.  Tri 
acetic  acid  a  Avhite  si 
The  caustic  alkal 
and  XaOTI  a  black  el 
Zinc  chlorid  a  whitisl 
d  i  ii^cnlor  a  ( ic ju.  Carbol  i 
a  white  slough,  tii 
i;reenish-l>lack  or 
('(.Inred  later,  (! 
a  eh.)  Gangrene 
frum  the  iniproper~li 
carbolic-acid  wet  dre 
by  the  uninformed  la 
very  often  seen  in  cit 
l>f*nsaries.  So  weak  a 
tion  as  one  per  cen 
been  known  to  pi 
j^kmghing  after  a  dj 
two.  Five  per  cenf 
destroy  a  finger  in  i 

hours.     Since  carbnlif  acid  is  aneistbetic,  relief  from  pain  gives   the  p 

a  sense  of  false  security. 


Fio-  55, — CARBOLir-AciD  Gajvcirenk  of  a  Ki.vnER.  Fulifnit 
applierl  a  dressing  nf  rniiU^  undilulcil  t^Qrlnjlic  avid  to  hi* 
finger.  (Npw  Vork  flonpttiil,  Oul-PiitiiMit  Departiiicnt,  case 
of  Dr,  HtUnjtJ 


The  Kffects  of  Cold  upon  the  Tissues 


eeziqH 


Prolonged  exposure  of  the  tissues  to  a  temperature  l>elow  freezii 
gangrene.  Tlie  finders  and  toes,  tlie  ears,  tip  uf  the  nose,  and  cheeks" 
parts  usually  affectrd.  Wauf  c*f  ffjod,  fatigue,  alcnliolisni- — acute  or  chrf 
and  debility  froui  any  c*ause  fsivur  tfif*  nrcurnMice  of  frustbitr.  A  frozei 
liecoiues  pak\  white,  hard,  and  insensitive.  Tjjon  the  return  of  eirciil 
red,  hot,  ten<ler,  swr»llen,  and  painful.  A  couunon  mild  form  of  fr< 
occurs  in  the  toes  and  fingers  of  improperly  clothed  children  (pernioned^ 
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Js),  trpon  returning  tt»  a  wann  pliire  afiw  exposure  to  cold,  the  t»>«^s 
Be  fcot,  swollen,  n-fj,  niul  teTnlei\  Inhn-se  ifehing  is  eoinplaiued  of,  notably 
jiit  in  1jc?cL  In  a  mow  severe  form  (la'MirilHiSis  of  tlie  eupilluries  oeeiira, 
j>iif*erficial  uleer  f(»nus  on  one  or  loore  toes.  Wlir^u  a  jmrt  is  aetiially 
und  18  to  IrconiP  gan^enuits,  ibawing  and  return  of  MrKuI  cnrrent  is 
laiijod  by  extra Vflsatiou  of  blood  tlirongh  tlie  walls  of  the  dead  eapillaries; 
t  i^  sluined  a  dei»]i'blne  eolor  or  juirplisli-red  ;  otlier  parts  may  remain 
iiJ   imle  from  thrombosis  uf  the  arteries.     There  is  offi^n  a  gi*o*l  deal 


hc'A^TniClAL   CnNTHACTlON    FoiJ.nWlNO   KXTENSlVE     Bl^ltN    Or   TllK    I   »'I*KR    KxTRKMlTV  U  tTM 

rr»:  Ixiss  OF  FrN'cTioN.     A  (arge  uiiliei^Ieil  ureu  L»f  gninijlatkai  IJiwue  ocLHJpieD  thi*  n«gion 
^Ix^w  and  upper  ann.     (Nf  w  York  Hospital  collectiuii,  auUior's  service.) 

Ibul  I088  of  cutaneous  sensibility.  The  pbenomeiia  of  gangrene  follow, 
lOiBt,  an<l  with  or  without  symptoms  of  sepsis,  nceorfUng  In  tbt^  jiresence 
of  bacterial  infection. 
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Tin:  Effkc'ts  of  ITkat 

The  (lestructive  oflFf*ct.s  <»f  licat  may  l»e  jji-imIiuhmI  l>y  radiant  lioat,  1>> 
by  hot  fluids,  or  solids,  'i'he  cffeets  of  hot  fluids  are  known  as  scald} 
sjTiiptonis  are  local  aiitl  gi'ueral. 

General  Symptoms. — The  severity  of  the  general  symptoms  depenc 
upon  the  extent  of  cutaneous  surface  involved  than  upon  the  depth  of  tl: 
The  charring  of  a  foot  may  not  Ik?  followed  by  serious  constitutional  syi 
A  superficial  burn  of  one  half  of  the  cutaneous  surface  is  usually  attei 
fatal  shoc*k.  Shock  is  marked  in  burns  of  the  trunk  and  head.  If  g 
severe,  the  patient  may  pass  at  once  into  a  stupid  or  comatose  state,  fron 
he  does  not  recover.  In  less  severe  cases  there  is  often  restlessness  and 
ment.     A  chill  may  follow  a  severe  bum,  the  pulse  is  accelerated,  t 

ix?rature    is 
ly  subnormal 
twenty-four 
there    is    coi 
a   rise   of  U 
ture.    Ulcera 
the  duodenu 
perforation 
occasional  cc 
tion,  and  ac 
udative  nei)l] 
some    cases ; 
globinuria 
uncommon ; 
may     be     v* 
and  diarrhea 
times    blood; 
rhea.        The 
complication 
vere  bums  i 

tic    absorption    from    infection    of   the    burned    surfaces,    acute    and 
sej)ticemia,  and  exhaustion. 

Classification. — The  classifH^atitni   of  burns   suggested  by  Morton 
given:  First  dcgriH^ — hypcnMiiia,  orythoma,  or  inflammation  of  tlie  ski 
out  vesication;  no  scar  results.     Second  degree — inflammation  of  the  sl> 
v(»sication;  no  scar,  but   staining  fr<nn  jugmentation  of  skin  follows, 
degree — in  a<I<lition  to  all  s<*en  in  tlie  otlier  degrees,  destruction  of  1 
and  subjacent  tissues  to  varying  ilegrees  up  to  complete  charring  of  tl 
^luch  of  \\\v  subsetpient  scarring  luu]  defnrmiiy  results  not  from  the 
injury,  but  from  consecutive  sliMiirbing  or  gangrene,  and  contraetioB 
new-formed  tissue  duriuix  ami  after  hi^alintr. 


Fia.  AT. — ExTKNsivK  Scakhinm;  and  Okfohmity  of  tiik  Aiim  Koi.i.owivo 
A  HriiN.  (\)iulition  Krc'jitly  iinpn»vi'<l  l»v  a  pla>tic  oiXTation  aud  skin 
grafting.     (C\)lUHMion  of  !)r.  Cliarlcs  McHurnry.) 


Symptoms  cf  Bums  of  the  First  Begree.^Pain,  of  a  stinginf^  or  biirning 

pjj^ racier,     lledness  of  skin,  which  disajipcars  tm  prt'ssure  ninl  returns  when 

th^    pre«i$iire  is  relieved;  the  redness  persists  fnr  hours  or  dnys^  and  desqiiania- 

tjort  follows.     Very  extensive  burns,  even  of  this  slight  degree,  may  be  attended 

w    fatal  shoek 

3iim8  of  the  Second  Degree. — -Tbere  is  intonso  burning  pain  in  the  injured 
gi-^^.     Large  and  hiiuiU  bleUy  f«  r!:i  mi  {hv  skin  at  unr*'  ur  aftfr  scveriil  Iiuurs. 
Tlid   blebs    are    filled    with 
clcr^r  senini;   after  twenty- 
fc^O^^  hours  the  sentni  may 
[)^jk4:?ome  cloudy.     The  blebs 
jiro   usually  ruptured  by  ac- 
ctcl*^^    and    form    a    thin, 
^'j-i*ililt*J     IK^llicle,      freely 
jjjovable  over  the  moist,  re<l, 
^iLis?itive,  true  skin  )>eiKnith, 
l£    the  surface  is  kept  asop- 
lie    4iid  is  not  exposed   to 
i,ie<'lifluieal  irritation,  espe- 
eiaillj  if  the  blebs  arc  niere- 
|v  punctured  after  cleansing 
tbe  surrounding  skin,  a  new 
cuticle   may    form    without 
any  inflammatory    react i<ju 
whatever   within    ten    days, 
1/  not,  some  swelling,  red- 
nm^  beat,   and   a   more   or 
l(^    copious    discharge    of 
pus   <jccur8j    this  discharge 
<lries  into   a  scab  or  crust, 
Tlie  new  surface  beneath  is 
hh!     and    granular    in    ap- 
pearance ;     then    gradually 
dries,    and    is    covered    by 
iic^v    epithelium.    Frequeut- 
'}'  II   smooth  pigmented  sur- 

fflt^e,  at  first  red,  then  brown,  remains;  such  pigmentation  gradually  fades, 
but  may  be  evident  for  many  months.  The  constitutional  efFcK^ts  depend 
W[*ciT\  the  size  of  the  burned  surface.  Any  form  of  pyogenic  infection  is 
I^»?iHil>Io  in  burns  r»f  this  degree. 

Bums  of  the  Third  Degree. — Tiulrr  tins  lirad  un^  in<"liid**d  all  horns  involv- 
tug:  actual  dcstrucri<iu  of  I  issue,  th>»st*  causing  ihc  doatli  of  a  juirt  cmly  of  t!ic 
tUickness  of  the  true  skin,  so  that  some  of  the  dee|M:n'  ghinduhir  organs  lined 
vith  epithelium  remain  behind,  as  well  m  thos^  involviujj  the  charring  of 


Fio.  58. — Deformity  of  FArE  and  Xkck  Twr*  Vi;AitM  ArrKR 
A  Severe  Burn,     (CoUettioti  of  Dr.  Charles  MtrBuniey.) 
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an  entire  extremity  by  flame  or  molten  metal.  The  appearances  vary  gn 
in  different  cases.  The  eschars  may  he  pale  yellow  or  white  in  color,  or  b 
or  brown,  or  ashen  gray,  and  dry  or  moist.  It  is  not  possible  at  once  to  d 
mine  the  deptli  to  which  the  tissues  have  been  deprived  of  their  vitality, 
separation  of  tlie  sloughs  takes  place  very  slowly;  by  granulation  if  aa 
by  suppuration  if  infectccl.  It  is  well-nigh  impossible  to  keep  extensive  1 
of  this  degree  free  from  pyogenic*  germs.  The  extensive  granulating  areas 
tract  as  they  heal,  and  scars,  often  of  a  disfiguring  or  crippling  character,  fn 
Thus  the  chin  may  be  drawn  toward  the  sternum;  the  limbs  may  be  he 
a  position  of  flexion;  circular  scars  surroimding  a  limb  may  seriously  : 
fere  with  its  nutrition;  scars  involving  the  axilla  may  produce,  by  pre 
upon  the  axillary  vein,  persistent  edema  of  the  entire  upper  extremity. 

Gangrenk  from  Injuries  and  Diseases  of  the  Xervous  Syste; 

Transverse  lesions,  traumatic  or  other,  of  the  spinal  cord — syringom; 
transverse  myelitis — arc  frequently  complicated  by  gangrene  of  the  extrer 
— fingers  and  toes,  and  by  ])ressure  necrosis  of  those  soft  parts  lying 
bony  prominences — sacrum,  os  calcis,  etc.  Paralyzed  limbs,  and  parts  in  \ 
the  nervous  sensibilities  are  impaired,  are  predisposed  to  gangrenous  an< 
erotic  inflannnations  from  two  causes.  The  part  receives  less  bhx)d 
normal — i.e.,  its  nutrition  is  impaired;  further,  the  diminished  sensil 
of  the  part  renders  the  individual  unconscious  or  indifferent  to  mecha 
insults,  such  as  blows,  or  continued  pressure  from  a  wrinkled  stockii 
tight  boot,  etc. 

One  of  the  typical  examples  of  this  condition  is  found  in  talx^s  unde 
name  of  perforating  ulcer  of  the  foot  (mal  jx^rforant).  The  patient  dev 
a  callous  spot  somewhere  on  the*  sole  of  the  foot,  on  the  ball  of  the  great 
or  imder  the  first  met atarso- phalangeal  joint.  If  the  thickened  cuticle  is  ] 
away,  it  grows  again  rapidly.  Presently  a  spot  apjiears  in  the  center  o 
callus,  which  ]o(»ks  as  though  a  drop  of  blood  had  been  extravasated  int 
if  this  is  pared  away  a  small  round  ulcer  is  found  beneath,  from  w^iich  a 
thin  discharge  escapes.  If  th(»  ])atient  continues  to  w^alk  upon  the  fcx)1 
ulcer  slowly  increases  in  size  and  depth.  The  ulcer  is  but  slightly  pa: 
and  does  not  give  the  jiatient  much  inconvenience.  If  he  lies  up  and 
not  walk,  the  ulcer  lieals,  always  with  the  j)roduction  around  it  of  a  larg 
unnecessary  amount  of  horny  epithelium.  If  he  walks  again,  the  tissue  I 
douTi  and  the  ulcer  reap|x^ars.  From  time  to  time  the  raw  surface  be 
infected,  and  lie  lias  an  attack  of  cellulitis  of  the  foot,  more  or  less  sev< 

As  time  g(K's  on  the  condition  bcvonies  slowly  worse  imtil  a  joint  is  o 
or  a  l)one   infectiMl.      Amputation  of  tlu»  toe  is  then  made,  the   wound 
sh)wly,   l)ut   kindly,   but  wIkmi  the   patient  begins  to  walk   again    a  new- 
forms  in  some  other  place.     The  entire  course  of  the  ]»r<K»ess  may  extend 
period  of  nuuiy  years. 


ilar  condition  not  infre^jueiitly  follows  tbc^  division  of  large  nerve 
the  log — tro|>liic  nitvr.  In  tln-se  nisfs  the  distnrbance  of  nutrition 
b  is  more  evident.  Tho  ontire  foot  niMy  he  blue  and  cold,  and  there 
icy  to  eontinned  iles(|ii;iirj}itinrh  The  iJiusi-lrs  supplied  by  tbo  dividH 
atn>phied.  Frtun  ilw  j>rrssiii'e  r>f  Hie  boc»ty  or  fmni  srirnf  tritliuL^r 
I  ulcer  appears 
lole  of  the  f(X>t, 

argur 
rue  gangrene  in 
D  oecur  in  these 

in  talies,  and 
e  jx>rtions  of 
f  thus  be  do- 
If  the  patient, 
walk  llie  raw 
my  take  tm  a 
lealing     aetion, 

19     always    a 
rernrrenec. 
Injuries    of 


s  OR   BE^soIi^: 

course  of  acutr 
diseases,  folh>w- 
es  and  diseases 
al  eord»  and,  in 
r  all  mndifinns 
treine     debility 

necessary  fur 
lual  t(»  1i(^  in 
his  huek   fnr  n 

gangrene  may 
1  impaired   nu- 

the  continual 
lerted  wptm  the 

il'een  the  bones  of  the  skeleton  and  the  hed,  lic^neath  the  slioulder- 
ng  the  lower  dorsal  spine,  over  the  saerntn,  tlie  tnx*hanter8,  and 
e  he«-I  are  the  places  when*  tliis  form  of  gan^reiip  occurs.  The 
icH  RHJdened,  blebs  fMrni  upon  its  snrfa<*e,  the  skin  beneatli  iMH-uoies 
tid  ail  ulcer  uf  a  slo\\ly  or  rai*idly  prHgrcssive  character  is  formed;, 


Fig,  50.^DKrf>iiMjn'  of  Foot  ami*  Ankle  F*»i,l<l>winu  Skverk 
BL'RNf*.     (Collection  of  Dr.  C.  N,  DowdJ 
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which  continually  extends  nntil  the  bones  beneath  are  exi>09ed.     The  ed^  #j 
the  iilivr  are  re<l  and  iiiflained,  the  base*  consists  of  yellow  string)'  or  pi^ 
dead  ti^^siie.     If  pyogeiiie  iofeetinn  is  added  tlio  dcstnicliun  i»f  tissue  luaj 


10^ 


Fio.  60. — PIxTENiiivi:  BKi>^<mE  i*f  thk  Sacrai.  REtacm  fiiom  Uaibson  Dishasb. 
(New  York  llo^prit^l  Medical  Ser\nce.) 

very  rapid,  and  septic   poisoning  may  destroy  the  patient's   life   in  a  she 
time.     C^ee,  also,  Injuries  of  the  Spinal  Cord,) 

Symmetkical  Gau^grene — Kaynaud'8  Disease 

Symmetrical  pinpi-enc  is  a  rare  disease,  due,  it  is  believed,  to  dij^turbanc 
of  the  vasomot«>r  centers  in  tlie  eenfral  nen^ons  system.     TIic  disease  is  iiioi 
common  in  women  tlmn  in  men,  and  the  majority  of  cases  occur  before 
age  of  thirty  years.     Anemia,  ehltmigis,  and  a  neuropathic  const itiirion  swatI 
to  be  predisposing  causes.     The  gangrene  aflfeets  the  fingers  and  toes  of  liothj 
sides  of  the  Iwdy  ehietly,  hut  may  attack  the  nose,  the  ears^  or  other  parts  of  I 
the  body.     The  disease  occurs  in   sharply  marked  attacks.     There  may  btl 
but  one  attack  or  several,  rarely  many.     The  attacks  are  sometimes  precedcAl 
by  nervous  excitement,  sleeplessness,  palpitation  of  the  heart,  etc,     Precedb 
the  occurrence  of  gangrene,  there  are  usually,  but  not  always,  certain  |)eculi 
disturbances  in  the  circulation  of  the  affected  part.     These  are,  according 
Weiss,   of  three  types:   First,  regional  ischemia;   second,  regional  cyanosisj 
third,  regional  rubor. 

1,  Be^onal  Ischemia. — ^ Suddenly  and  without  n]iparent  cause  one  or  moi^ 
fingers  or  tiies  IcvLane  culd,  white,  shruukeu,  lih)Mrlh\>^s^  and  insensitive, 
condition  lasts  fop  set'onds,  niimites,  or  hours.     Ttie  circidatiuu   llien  retin 
and  unly  a  litrh*  uumlmess  rcmaius. 

2.  Regional  Cyanosis. — T!ie  atTi^etcd  parJs  hteouie  suddenly  dark  red,  tlu 
blue,  theu  black.     They  are  slightly'  swollen^  cold  to  the  touch,  there  are 
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gati<^ns  of  cold  and  pricking.     After  a  longer  or  shorter  time  the  circulation 
rrra<l"ally  returns,  and  the  part  rcsmnes  its  normal  appearance. 

:5.  Begional  Enbor. — Suddenly,  as  in  the  other  forms,  the  fingers  or  toes 
|>t*c-ome  red,  hot,  and  turgid  with  blood.  The  phenomena  disappear  as  sud- 
denly as  they  came. 

These  several  forms  of  vasomotor  disturbance  may  exist  simultaneously 
on.  different  parts  or  succeed  one  another  in  the  same  part.  There  follows  an 
att-nck  of  gangrene.  The  gangrene  may  be  absolutely  symmetrical — i.  e.,  ex- 
aetlv  the  same  situation  on  both  sides  of  the  body,  or  only  partly  so,  or  there 
niny  be  but  one  spot  of  gangrene.  The  gangrene  usually  occurs  in  the  parts 
previously  affected  with  circulatory  disturbances,  but  may  appear  elsewhere. 
Tbe  pulp  of  the  end  phalanges  of  the  fingers  and  toes  are  the  places  first 
affected  in  the  majority  of  cases.  The  death  of  the  tissues  may  be  confined 
to  the  superficial  layers  of  the  skin,  or  spread  more  deeply  to  involve  the  deeper 
strx^ctures,  so  that  an  entire  phalanx  or  the  whole  finger  is  lost.  Dry  gan- 
grene is  the  rule  with  a  sharp  line  of  demarcation.  Moist  gangrene  is  more 
rare.  Pyogenic  infection  is  followed  by  inflammatory  complications.  The 
separation  of  the  dead  parts  is  slow;  two  to  four  months  usually  elapses  from 
tli€3  beginning  of  the  attack  until  the  stump  is  healed. 

Gangrene  of  the  extremities,  following  the  use  of  diseased  rye  for  food, 
cJi  r^onic  ergotism^  is  at  present  so  rare  that  mere  mention  is  made  of  it  here. 
T  li-c  gangrene  of  leprosy  is  associated  with  other  definite  signs  of  the  disease. 

XoMA,  Cancrum  oris — Gangrene  of  the  Vulva,  the  Umbilicus 

Children  whose  vitality  is  profoundly  depressed  by  acute  or  chronic  dis- 
esiii==o,  notably  scarlet  fever  and  measles,  or  w-ho  suffer  from  marasmus  due  to 
uc.*fi:lect,  improper  feeding,  etc.,  suffer  from  gangrene  of  the  mucous  mem- 
brane of  the  mouth  and  of  the  lips,  cheek,  tongue,  jaw,  hard  and  soft  palate, 
an.  J  of  the  external  genitals,  vulva,  and  umbilicus.     The  gangrene  begins  as  a 
sTi"iall  superficial  slough  upon  the  site  of  some  small  ulcer  or  abrasion  of  the 
slwin  or  mucous  membrane;  very  commonly  at  the  red  border  of  the  lip  or 
comer  of  the  mouth*     The  sloughing  process  extends  with  great  rapidity  super- 
ficially, and  deeply  involving  the  entire  thickness  of  the  cheek  in  a  few  days. 
A  livid  spot  appears  upon  the  skin  surface,  and  rapidly  takes  on  a  gangrenous 
character.     There  is  usually  an  odor  of  putrid  decomposition.     The  dead  parts 
take  on  a  greenish-black  color;  beyond  the  advancing  border  the  tissues  are 
hard,  swollen,  and  infiltrated.     Death  occurs  in  the  majority  of  instances  in 
from  four  days  to  two  weeks.    The  gangrene  may  be  arrested  and  recovery  take 
place.    Deformities  due  to  loss  of  substance  remain — for  example,  cicatricial 
immobility  of  the  jaw. 

The  general  symptoms  are  those  of  grave  constitutional  depression,  often 
vitboiit  much  febrile  reaction.  The  children  lie  quietly,  are  stupid,  and  do 
not  seem  to  suffer  much  pain.     Death  takes  place  sometimes  in  coma  or  in 


The  pubic  region,  ]ieriiieiini,  l)la<lder,  ai)il  irrtiiin  may  he  involv 
tlentlh  (iangrene  of  tlie  inuliilien^  in  infants  spreads  throi^li  the 
of  the  abdotuinal  wall. 

Hospital  Ganhrkne 


A  pro^^-essive  necrosis  of  tissue  oeeiirriiig  an  a  wonnd  infection  iij 
hospitals,  military  prisons,  etc.,  in  time  of  war  and  famine  bi^fore 
of  aseptic  wonnd  treatment.     It  is  at  present  so  rare  that  few  of  Um 
generation  of  snrgeons  ha%'e  ever  seen  it.     The  disease  attacked  reee 
wounds,    abrasions,    or   nlcorations.     Granulating    wounds    were    mi 
affected.     No  complete  bacterioh>gical  study  of  the  disease  has  lx*en  | 
was  probably  a  mixed  infection  of  pyogenic  and  pnti'ef active  germs. 
ease  was  characterized  by  heniorrliages  into  the   «rranuhition   tissue 
the  woimdj   and  by  a  rapid  lireakiiig  down  of  this   tissue  into   a  s 
masSj  often  associated  with  the  evolution  of  stinking  gas  and  putrii 
position.     The  necrotic  prwess  tended  to  spread  quite  rapidly.      Th 
tntional   symptoms  were  those  of  septic   aljsorptiom     A  large  pro 
cases  ended  fatally.     Three  forms  of  the  disc^ase  are  described;  tl 
merged  one  into  the  other:   (1)   The  cnKipnus  or  dipbtberitic  forin 
ulcerating  form;   (*})   the  pulpy  form.     Thh  last  the  most  serious* 


DELIKIUM   TKEMEXS  217 

1.  The  Diphtheritic  Form. — The  granulations  became  gray  in  color,  and 
sooTi  covered  with  a  suix^rticial  necrotic  layer  (diphtheritic  membrane).     Hem- 
orrhage occurred  into  the  substance  of  tlie  granulations,  and  when  the  false 
njoi^brane  was  removed,  ecchymotic  foci  were  seen  in  a  mass  of  sloughing 
^1*23:3 ue.      The  discharge  from  the  wound   was   at  first   diminished.      Later   it 
[leCT^me  thin  and  more  abundant.     The  wound  edges  were  swollen,  red,  tender, 
iitx4Ji  undermined. 

2.  The  Ulcerating  Form. — More  severe  than  the  last.  The  lesion  was 
jji^xiilar,  but  was  associated  with  putrid  (le(*()mpositi<m  of  the  dead  tissues,  and 
a  greater  tendency  to  advance  insidiously  beneath  the*  integument  with  the 
fojnnation  of  burrowing  sinuses  lined  with  necrotic  tissue.  Constitutional 
j^»  jDression  was  marked. 

3.  The  Pulpy  Form. — The  onset  of  the  disease  was  more  sudden,  and  the 

^j^^x^stitutional  symptoms  of  septic  poisoning  more  marked.     The  wound  sur- 

{^cre  became  greatly  swollen,  and  was  rapidly  changed  into  a  pulpy  putrefy- 

ir»S  mass.     The  gangrene  was  of  a  distinctly  progressive  tyjie,  involving  all 

x\x^  tissues  of  the  limb.     Joints  were  opened,  bones  became  necrotic,  and  the 

Q4yi3iis  of  arteries  were  destroyed  with  the  occurrence  of  secondary  hemorrhage. 

flie  living  tissues  were  in  a  state  of  acute  inflammation  at  the  advancing 

\K>rder  of  the  gangrene,  and  were  painful  and  very  sensitive.     The  progress 

of  the  disease  was  so  rapid  that  a  wound  might  become  several  times  its  original 

sizt'  in  a  day  or  two.    The  general  syinptoms  were  those  of  sei)ticemia ;  rejieated 

chills  occurred  in  many   cases;   the  fever  was  continuous  or  remittent;   the 

teinj)erature  was  often  very  high  (104r°-100°  F.). 

DELIRIUM    TREMENS 

1  >elirium  tremens  is  an  acute  form  of  delirium  wliich  occurs  in  p(»r- 
s^airt  who  habituallj'  drink  an  excessive  quantity  of  alcoliol.  It  may  wcur 
at  any  time  of  life.  An  attack  may  follow:  (1)  Sudden  abstinence 
from  alcohol;  (2)  a  prolonged  alcoholic  debauch;  (3)  acute  diseases  (pneu- 
monia, erysipelas,  influenza,  etc.)  ;  (4)  an  accidental  injury  or  a  surgical 
operation. 

The  prodromal  stage  after  an  injury  may  be  very  short,  and  may  last  only 
twenty-four  or  forty-eight  hours.     It  is,  therefore,  wise  when  a  patient  pre- 
sents himself  with  the  intention  of  having  a   surgical   0|)eration  performed 
and  shows  marked  evidences  of  a  chronic  alcoholic  habit  to  postiX)ne  the  oper- 
ation, if  possible,  until  he  has  been  without  alcohol  for  a  fortnight  or  more. 
Be  must  be  kept  quiet  in  bed  during  this  time  and  receive  appropriate  treat- 
ment.    As  occurring  after  injuries  and  surgical  operations  delirium  tremens 
is  a  very  serious  disease.     It  is  notably  counnun  after  fractures  of  the  leg  and 
tliigh,  and  the  mortality  in  these  conditir>ns  is  high.     It  is  well  recognized  by 
all  surgeons  that  chronic  alcoholics  are  ])a(l  surgical  risks.     Delirium  tremens 
may  be  described  as  running  its  course  in  three  stages:  First,   a  prodromal 
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stage,  lasting  from  a  day  to  several  days;  second,  the  stage  of  active  delirium, 
lasting  from  two  to  ten  days,  and  ending  in  death ;  or  in  a  third  stage,  that 
of  convalescence. 

The  prodromal  stage  is  characterized  by  restlessness,  sleeplessness,  ner?- 
oils  irritability,  and  coarse  muscular  tremor  (easily  observed  by  asking  the 
patient  to  protrude  his  tongue  and  hold  out  his  hand  with  the  fingers  ex- 
tended). The  patient  sweats  readily,  notably  upon  the  forehead.  He  is  very 
talkative. 

After  hours,  or  a  day  or  more,  the  symptoms  of  active  delirium  come  on, 
sometimes  gradually,  sometimes  suddenly.  He  begins  to  have  hallucinations 
of  sight  and  hearing;  these  are  nearly  always  of  a  disagreeable  character; 
numerous  animals  are  crawling  over  him  or  trying  to  bite  him — rats,  mice^ 
snakes,  monkeys,  etc. ;  "  little  black  men  are  winding  him  up  in  endless  coils 
of  Avire,  which  he  continually  strives  to  unwind  (stereotyped  movements)." 
A  large  number  of  persons  are  conspiring  against  or  are  trying  to  do  him  harm; 
an  angry  crowd  is  cursing  him  outside  the  window.  This  multitudinous  cha^ 
acter  of  these  delirious  concepts  is  characteristic.  He  is  never  quiet  for  a 
moment ;  an  extreme  degree  of  motor  excitement  exists ;  he  moves  about  in 
bed  and  pulls  at  the  bedclothes  or  tries  to  get  up.  Sometimes  he  is  seized 
with  maniacal  frenzy  and  strives,  by  rushing  aimlessly  about,  to  escape  the 
horrid  beings  which  continually  molest  him;  such  is  the  cause  of  the  fatal 
leaps  from  windows,  etc.,  in  these  cases.  Homicidal  mania  is  much 
more  rare. 

There  may  be  a  rise  of  temperature,  even  in  uncomplicated  cases.  K  the 
fever  is  high — 103^-104°  F. — it  is  of  unfavorable  significance.  In  many 
cases  the  temperature  is  not  elevated.  The  pulse  is  rapid  and  compressible. 
The  skin  is  cool,  often  bathed  in  sweat;  cyanosis  of  the  extremities  is  present 
in  bad  cases.  The  tongue  is  coated,  white  at  first,  later  it  may  become  dry 
and  brown.  Consti])ation  is  the  rule;  rarely  profuse  diarrhea.  The  tendon 
reflexes  are  exaggerated.  There  is  frequently  marked  insensibility  to  pain. 
The  urine  is  diminished  in  quantity,  of  a  high  specific  gravity,  and  frequently 
contains  albumen.  General  clonic  convulsions  and  epileptiform  seizures  occur 
in  some  of  the  bad  cases. 

The  condition  described  continues  for  a  variable  time,  two  to  ten  days, 
and  ends,  in  bad  cases,  in  exhaustion  and  death.  The  patients  become  coma- 
tose, or  suddenly  go  into  a  state  of  collaj)se,  or  die  from  some  complication- 
nephritis  or  pneumonia,  fur  example.  Some  of  them  pass  into  an  apathetic 
condition,  gradiuilly  merging  into  coma;  in  this  state  they  may  live  many 
days.  At  the  autopsy,  in  adilition  to  the  other  lesions  of  chronic  alcoholism, 
the  meninges  of  the  brain  an'  found  tliic-keniMl  and  e<lematous  (wet  brainV 
If  the  pati(Mit  is  to  rrrover,  hr  falls  int«»  a  dt*ep  sh^ep  lasting  many  hours 
and  awakes  convalosci-nt.  The  acute  nervous  disturbances  and  hallucinatiot*^ 
have  disa]>iK»ared,  and  l>eyond  some  confusion  of  mind  and  a  feeling  ^^ 
**  empty-headedness,''    lasting  for  hours   or  days,   these  patients   suffer  ov^ 
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•om  a  variable  degree  of  prostration.     In  some  eases  one  or  more  delusions 
B\  prsist  for  some  days ;  rarely  tlie  attack  is  the  beginning  of  a  chronic 

sanity. 

IODOFORM   POISONING 

The  very  restricted  use  of  iodoform  as  a  surgical  dressing  for  wounds  at 
?  present  time  reliders  the  occurrence  of  poisoning  by  this  drug  quite  rare. 
Joforni  is  capable  of  causing  a  violent  and  obstinate  dermatitis  when  used 
a  powder  or  in  an  ointment  upon  the  skin.  In  former  days  I  saw  many 
«es  of  this  kind.  The  lesion  was  more  frequent  upon  the  hands  that  else- 
ere,  but  often  spread  far  beyond  the  limits  of  the  area  to  which  the  iodo- 
•ra  was  applied.  With  the  subjective  symptoms  of  burning  and  itching, 
!  skin  of  the  fingers  and  hand  would  exhibit  diffuse  swelling  and  redness, 
lowed  by  vesication.  The  early  limitation  of  the  eruption  to  a  geometrical 
a  corresponding  to  the  size  and  shape  of  the  iodoform  dressing  served  to  dis- 
guish  the  condition  from  septic  cellulitis.     After  the  redness  had  existed 

several  days  the  homy  layer  of  the  skin  became  sodden  and  white,  and 
?r  separated  as  a  cast  of  an  entire  finger  or  several  fingers,  leaving  a  moist, 
?ping,  tender,  red  surface  of  true  skin  beneath.  Much  pain  was  complained 
and  the  lesion  was  slow  to  heal  and  prone  to  relapses  from  the  applica- 
a  of  supposedly  nonirritating  dressings.  General  intoxication  from  the 
lorption  of  iodoform  through  recent  wound  surfaces  was  formerly  not 
y  imcommon.  The  symptoms  of  iodoform  poisoning  were  thus  grouped 
Schede : 

1.  nigh  Fever.  2.  Fever  with  gastrointestinal  irritation,  rapid  pulse,  and  de- 
ssion  of  spirits.  3.  Very  rapid  compressible  pulse  without  fever.  This  is  a 
ngerous  form.  4.  Very  rapid  pulse  and  very  high  fever.  5.  Great  depression, 
llapse,  early  death.  6.  Cerebral  symptoms  somewhat  resembling  those  indicating 
iningitis.     (McBumey.) 

In  most  cases  when  iodoform  has  been  used  at  all  extensively  upon  a  wound, 
bether  the  patient  is  suffering  from  iodoform  poisoning  or  not,  iodin  may 
J  detected  in  the  urine  by  shaking  the  urine  in  a  test-tube  with  a  little  com- 
ereial  nitric  acid  and  chloroform.  After  shaking,  the  chloroform  settles  to 
le  bottom  of  the  test-tube,  and  if  iodin  is  present  acquires  a  purple  color, 
be  starch  test  for  iodin  may  be  used  in  the  following  way :  A  little  urine 
added  to  a  dilute  solution  of  cooked  starch.  The  addition  of  a  few  drops  of 
)mmercial  nitric  acid  causes  in  the  presence  of  iodin  the  characteristic  deep- 
lue  coloration. 

ORTHOFORM    DERMATITIS 

A  peculiar  itching  erythema,  together  with  very  marked  edema  of  the  skin, 
i^y  follow  the  local  use  of  orthoform  as  a  dusting  powder  or  dressing  for 
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wounds.  When  used  upon  the  genitals,  tlie  edema  of  the  prepiioo  aii<l  scrotum 
may  reach  ahirming  proportions,  and  in  the  absence  of  a  correct  interpreta- 
tion of  the  condition  may  lead  to  confusion  in  diagnosis.  The  symptoms  of 
burning  and  itching  are  marked;  true  pain  is  absent.  The  skin  is  moderately 
reddened.  If  the  use  of  the  drug  is  stopped  the  edema  slowly  suh^^ides  after 
a  number  of  days.     Vesication  is  i)resent  in  some  cases. 


CHAPTER    VII 

TUMORS 

DEFINITION    AND    CLASSIFICATION 

TiiK  diagnosis  of  turaors  is  one  of  the  most  important  and  interesting 
portions  of  a  proper  medical  training.  The  family  physician  shoidd  be  as  well 
informed  in  this  matter  as  the  surgeon,  because  to  the  former  are  exhibited 
the  often  small  and  apparently  innocent  new  growths  of  his  patients  at  a  time 
when  a  correct  diagnosis,  followed  by  prompt  treatment,  will  in  many  instances 
result  in  permanent  cure,  while  an  expectant  attitude  will  only  too  often  mean 
delay  until  such  a  tardy  moment  that  treatment  is  unavailing.  No  entirely 
satisfactory  definition  of  the  word  tumor,  as  used  to  designate  pathological 
new  growths,  can  be  given ;  the  simple  translation  into  English — a  swelling — 
does  not  suffice,  since  many  swellings  have  no  relation  whatever  to  new  growths. 
We  are,  moreover,  entirely  in  the  dark  in  regard  to  the  causation  of  tumors  in 
general,  and  in  regard  to  certain  kinds  of  tumors  we  do  not,  as  yet,  certainly 
know  whether  they  are  parasitic  diseases  or  not. 

Various  definitions  have  been  proposed  by  pathologists  for  the  word  tumor. 
According  to  Comil  and  Ranvier,  a  tumor  is  "  any  new  growth  which  possesses 
the  tendency  to  persist  or  to  grow."     According  to  Liike,  '^  a  tumor  is  an  in- 
crease in  volume  through  the  formation  of  new  tissue  which  fulfills  no  physi- 
oh^cal  purpose."     According  to  Billroth,  "  a  tumor  is  a  new  growth  which 
occurs  from  other  causes  than  the  inflammatory  new  growths,  and  which  shows 
m  growth  which  is  not  limited  by  any  definite  boundary,  but  which  tends  to 
grow    indefinitely."      Virchow    did    not    attempt    a    definition    of    the    word 
tumor. 

The  diagnosis  of  tumors  naturally  falls  under  two  heads:  the  clinical  diag- 
nosis and  the  microscopical  diagnosis.     Clinically,  we  distinguish  two  groups 
of  tumors:  the  benign  and  the  malignant    Microscopically,  tumors  are  divided 
tccording  to  the  character  of  the  tissue  composing  them;  broadly,  into  epi- 
thelial tumors  and  connective-tissue  tumors,  or,  morphologically,  tumors  may 
be  classified  according  to  the  type  of  embryonal  tissue  in  which  they  originate. 
Thus  the  epithelial  tumors  are  derived  from  the  outermost  and  innermost  em- 
DTjonal  layers:  ectoderm  or  entoderm,  the  epiblast  and  the  hypoblast.     The 
connective-tissue  tumors,  on  the  other  hand,  are  derived  from  the  middle  layer : 
the  mesoblast,  mesoderm. 
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Commonly,  tumors  are  still  further  classified,  according  to  the  particular 
type  of  tissue  which  they  contain,  into  a  number  of  different  classes,  to  be 
spoken  of  later.  Some  of  the  epithelial  tumors  are  benign  and  some  are  malig- 
nant, and  the  same  is  true  of  the  connective-tissue  tumors ;  and  in  regard  to 
the  individual  tumor,  this  question  of  benignancy  or  malignancy  is  of  far 
greater  consequence  for  the  patient  and  the  physician  than  is  the  pa^ 
ticular  kind  of  tissue  of  which  the  tumor  is  composed.  In  not  a  few 
instances,  indeed,  it  is  difficult,  and  even  impossible,  to  classify  a  tumor 
according  to  the  character  and  arrangement  of  the  tissues  composing  it,  for 
certain  tumors  consist  of  many  kinds  of  tissue,  variously  arranged,  and  the 
character  and  arrangement  may  change  markedly  with  the  growth  of  the 
tumor.  Thus,  many  benign  tumors  may  after  a  time  acquire  a  malignant 
character,  and,  rarely,  a  malignant  tumor  may  become  less  malignant  or 
even  benign. 

A  benign  tumor  is  one  which  has  no  unfavorable  influence  per  se  upon  the 
general  health  of  an  individual.  It  may  produce  disagreeable,  and  even  fatal, 
symptoms  on  account  of  its  size  or  situation;  by  pressure,  for  example,  on 
important  organs,  as,  in  the  interior  of  the  skull,  upon  the  brain,  or,  in  the 
neck,  by  pressure  upon  the  trachea;  or,  on  the  other  hand,  it  may  produce 
ugly  deformities  or  may  interfere  mechanically  with  locomotion.  Another 
important  character  of  benign  tumors  is  that,  once  removed,  they  do  not 
return. 

The  malignant  tumors,  on  the  other  hand,  possess  what  may  be  fairly  called 
an  infectious  character ;  that  is  to  say,  they  not  only  increase  in  size,  but  sooner 
or  later  infect  the  entire  organism.  Their  growth  takes  place  not  only  by  an 
increase  in  volume,  but  by  growing  into — infiltrating,  as  it  is  called — and 
destroying  the  surrounding  tissues,  without  regard  to  their  character.  They 
also  spread  in  another  way;  the  tumor  cells  enter  the  lymphatic  circulation, 
are  carried  to  the  neighboring  lymphatic  glands,  and  there  produce  new  tumors 
possessing  all  the  malignant  characters  of  the  primary  growth.  This  is  espe- 
cially true  of  the  earcinomata.  Moreover,  sooner  or  later  the  tumor  cells  enter 
the  blood  current,  and  lodge  in  distant  organs;  thus  secondary  tumors  are 
produced  in  the  liver,  in  the  lungs,  in  the  bones,  etc.  When  a  malignant  tumor 
has  thus  been  disseminated  throughout  the  body,  the  health  of  the  individual 
is  profoundly  affected.  He  becomes  pale,  weak,  and  anemic,  and  falls  into 
the  condition  known  as  cancerous  cachexia. 

Another  marked  tendency  of  malignant  tumors  is  to  return  after  they  have 
been  removed  by  operation,  either  in  the  scar  or  close  by  in  the  neighboring 
tissues  {local  recurrence)  ;  regional  recurrence  when  the  new  tumors  appear 
in  the  neighboring  lymph  nodes,  or  when  their  anatomical  situation  corresponds 
with  site  and  direction  of  the  lymph  channels.  When  the  new  tumors  appear 
in  distant  organs  and  the  tumor  elements  have  been  transported,  presumably  bj 
the  blood  current,  we  speak  of  them  as  metastatic  tumors,  or  metastases.  Il 
often  happens  that  the  tissue  of  a  malignant  tumor  does  not  possess  the  vitality 


OCCURRENCE  223 

of  the  normal  structures,  and  these  tumors  all  show  a  decided  tendency  to  de- 
generative changes  of  one  sort  or  another.  This  results  in  hemorrhages  into 
the  substance  of  the  tumor,  to  areas  of  necrosis  and  fatty  degeneration,  and, 
finally,  to  ulceration  of  the  skin  covering  the  tumor ;  this  ulceration  sometimes 
takes  on  a  gangrenous  character;  thus  blood-vessels  may  be  opened,  and  dan- 
gerous, or  even  fatal,  bleeding  may  occur.  Putrid  and  pyogenic  infections  add 
the  symptoms  of  septic  intoxication,  usually  in  a  rather  chronic  form. 

OCCXJRRENCE 

In  the  diagnosis  of  tumors  a  hereditary  tendency  seldom  plays  an  impor- 
tant role ;  it  sometimes  happens  that  successive  generations  of  a  family  suffer 
from  cancerous  disease,  but  such  occurrences  are  the  exception.     Nor  has  a 
hereditary  predisposition  any  important  bearing  upon  the  diagnosis  of  benign 
new  growths.     The  carcinomata  develop  during  middle  life  or  later  in  a  large 
proportion  of  cases ;  a  certain  number  do,  however,  occur  in  young  persons,  but 
not  before  puberty,  it  is  believed.     Of  seventy  cases  of  cancer  of  the  breast 
coming  under  my  own  observation,  the  average  age  was  fifty  years ;  the  oldest 
patient  was  aged  seventy-nine,  the  youngest  thirty-one ;  twelve  of  the  cases  were 
less  than  forty  years  of  age.     The  sarcomata  may  appear  at  any  time  of  life ; 
sometimes  they  are  congenital,  or  appear  in  infancy,  and  a  considerable  pro- 
portion of  them  occur  during  the  period  of  adolescence  and  early  adult  life; 
they  are  rather  rare  in  old  age. 

^lalignant  tumors  occasionally  follow  injury,  and  they  are  especially  likely 
to  occur  upon  parts  of  the  body  subjected  to  mechanical  irritation,  notably  if 
such  irritation  is  kept  up  over  a  period  of  years.     This  is  especially  true  of 
tbe  epitlieliomata  and  carcinomata.     The  lips,  tongue,  pharynx,  lower  portion 
of  tbe  esophagus,  pyloric  end  of  the  stomach,  ileocecal  junction,  and  the  anus 
are  subjected  to  more  mechanical  irritation  than  other  parts  of  the  alimentary 
canal,  and  it  is  in  these  situations  that  cancer  is  prone  to  occur.     Out  of  forty 
cases  of  cancer  of  the  lower  lip  which  have  come  under  my  observation,  all  were 
males,  and  all  but  one  had  habitually  smoked  a  pipe,  and  the  cancer  first 
appeared  upon  the  part  where  the  pipe  rested.     Those  who  work  with  paraffin 
acquire  a  chronic  dermatitis  of  the  skin  of  the  hands,  sometimes  followed 
hy  epithelioma.      Chimney-sweeper's   cancer   of   the   scrotum   has   long   been 
known.     In  recent  years  it  has  been  noted  in  numerous  instances  that  the 
chronic   dermatitis  occurring  upon  the  hands  of  those  who  work  with  the 
X-rays  has  been  followed  by  epithelioma.     Ancient  scars  and  chronic  ulcera- 
tions sometimes  become  the  seat  of  epithelioma.     The  sarcomata  are  known 
to  follow  injuries  of  bone  in  a  certain  proportion  of  cases.     Dennis  relates 
seven  instances  of  this  kind  in  which  sarcoma  followed  fractures.     Out  of 
seventy  cases  of  sarcoma  collected  by  Coley,  forty  appeared  to  have  a  trau- 
matic origin. 
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In  the  diagnosig  of  tumors  it  is  necessary  to  exclude,  in  many  in?tance?, 
certain  inflauiiruitorj  processes,  notably  sypliiliSj  toberciilosis,  und  actinomy- 
cosis; eneapsulated  exudates  of  various  kinds^  such  as  chronic  absi^et^sci?  and 
unabsorbcd  effusions  of  blood;  certain  parnsitie  diseases — echimxioecns  and 
cysticerciis ;  cliroiiic  inilaminations  with  cuntlensation  of  tissue,  such  as  chronic 
mastitis,  periostitis,  ruptured  aneurisms,  etc.  Syphilis  is  to  be  eliminated  bv 
the  administration  of  mercury  and  of  large  doses  of  iodid  of  potassium,  con- 
tinued for  a  number  of  weeks;  tuberculosis,  by  tlie  recognition  of  tubercle  tissue 
or  bacilli  in  scrapings  from  a  raw  surface,  and  the  inoculation  of  guinea  pigs, 
and  by  the  use  of  an  aspirating  needle;  actinomycosis,  by  the  recognition  of 
the  characteristic  granules  in  scrapings  and  discharges.  In  many  instances 
of  doubt  the  aspirating  needle  furnishes  very  valuable  information,  not  only 
as  to  the  character  of  the  fluid  withdrawTi  from  a  cavity,  but  also  as  to  the 
consistence  of  the  mass — bony,  calcareous,  partly  solid,  etc.  The  nc^edle  may 
penetrate  a  thin  larrielhi  of  bone  and  sink  into  a  mass  of  soft  tissue  within  its 
interior,  thus  demonstrating  a  distinctive  process  in  the  medulla,  etc. 

The  history  of  a  tumor  often  furnishes  valiuible  diagnostic  aid.     A  tumor 
which  has  existed  a  long  time  and  lias  grown  slowly  and  steadily  is  probably 
benign.     If,  after  a  tumor  has  grown  slowly  for  a  long  period,  it  suddenly^ 
takes  on  a  rapid  growth,  it  has  probably  become  malignant.     Rapid  growth 
always  creates  a  suspicion  of  lualignancy*     Pregnancy  and  menstruation  can 
malignant  tumors  to  grow  more  rapidly ;  ihey  niay  have  a  similar  effect  up 
benign  tumors.     A  characteristic  of  certain  soft  sarcomata  ia  tliat  considerables 
hemorrhages  may  take  place  into  the  interior  of  the  tumor  from  time  to  time^ 
Thus  a  very  siulden  increase  in  the  size  of  tlie  tumor  occurs;  the  sign  is  of  ba*SB 
omen.    A  ruptured  aneurism  may  produce  a  condition  not  very  unlike  this,  and 
in  certain  cases  may  lea<l  to  an  error  in  diagnosis. 

For  example,  a  man  was  admitted  to  the  hospital  and  came  imder  my  care; 
he  had  suffered  for  several  months  from  s>Tnptoms  indicating  obstruction  of 
the  left  ureter;  his  urine  contaiupd  pus.  The  left  loin  was  r>ccupicd  by  n  lar^ 
tumor ;  from  its  situation  it  was  tboiight  to  be  conneeted  with  the  kidney.  The 
man  stated  that  the  tumor  had  Avitliin  the  past  few  days  greatly  increased  ia 
size.  A  probable  diagnosis  of  hemorrhage  into  a  sarcoma  of  the  kidney  waa 
made.  An  incision  in  the  loin  showed  that  the  tumor  was  a  large  blood  clot 
in  the  retroj>4fritrnieal  tissue.  The  source  of  the  Wood  clot  was  a  ruptured 
aneurism  of  the  abdominal  aorta. 

?ftin. — The  pain  produced  by  tumors  varies  greatly  both  in  the  l>enign  and 
malignant  forms.     Benign  tiuuors  may  be  wry  painful  when  tliey  press  n 
or  involve  ncrvp  trunks.     Tlius  the  neuro-fibromatHj   fibrous   tumors   arisin, 
from  the  slieath  of  a  nerve,  are  often  exceedinirly  painful.     Malisnant  tumora; 
are  often  not  at  all  painful  while  they  are  small.     The  sarcomata  may  grow  t<i< 
a  large  size,  and  even  destroy  life,  M*ith  but  little  pain.     Carcinomata  usually, 
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teoome painful  after  a  time;  the  pain  is  described  as  of  a  lancinating  character. 

i  sense  ot  tightness  or  drawing  is  often  complained  of  in  cases  of  advanced 

cjneer  oi  the  breast.    When  a  malignant  tumor  has  broken  down  and  ulcerated, 

there  is  usually  a  good  deal  of  pain.    When  carcinoma  has  involved  the  axillary 

Fessels  and  brachial  plexus  of  nerves  and  has  caused  hard  edema  of  the  arm, 

the  sufferings  of  the  patient  are  constant  and  agonizing. 

In  examining  an  individual  tumor,  a  number  of  physical  facts  are  to  be 
observed.  The  situation  and  point  of  origin  of  the  growth  are  of  interest. 
The  type  of  tissue  found  in  a  tumor  resembles  more  or  less  closely  the  tissue 
from  which  it  originated.  Thus,  a  tumor  growing  in  the  subcutaneous  tissue 
rill  be  a  fibroma  or  a  lipoma ;  a  tumor  growing  from  bone  will  contain  bony 
)r  cartilaginous  tissue,  or  may  be  a  sarcoma.  A  tumor  of  a  glandular  organ 
rill  often  be  an  adenoma,  an  adeno-fibroma,  a  cyst,  or  a  carcinoma.  The  size 
)f  a  tumor  may  give  some  hint  as  to  its  character.  If  it  be  very  large,  of  slow 
rrowth,  and  the  general  health  of  the  patient  remains  good,  it  is  almost  cer- 
tainly benign.  If  large  and  of  rapid  growth,  it  is  probably  malignant;  an 
accompanying  cachexia  will  usually  render  the  diagnosis  of  malignant  disease 
certain. 

Hnmbcr. — The  fibromata  and  lipomata  and,  notably,  fibroma  molluscum, 
of  the  skin  are  often  multiple.  Malignant  tumors  in  their  early  stages  are 
single,  with  rare  exceptions ;  later  on  they  become  multiple.  The  two  pictures 
are,  however,  dissimilar.  The  multiple  benign  tumors  will  usually  be,  roughly, 
of  the  same  age  and  size ;  of  the  multiple  malignant  tumors,  the  primary  growth 
will  be  older,  the  secondary  younger,  and  either  large  or  small.  The  consistence 
of  a  tumor  may  often  be  an  important  element  in  the  diagnosis.  Nothing  is 
more  characteristic  than  the  soft,  elastic,  semifluctuating  consistence  of  a  lipoma 
or  the  stony  hardness  of  a  scirrhous  carcinoma  of  the  breast.  A  tumor  which 
is  hard  in  one  place,  soft  in  another,  is  composed  of  several  kinds  of  tissue  or 
has  undergone  some  form  of  degeneration ;  such  a  condition  is  not  infrequent 
in  sarcomata  and  in  tumors  of  the  parotid  gland  and  testis. 

Selation  of  the  Tumor  to  the  Surrounding  Parts. — Benign  tumors  have  a 
connective-tissue  capsule  but  loosely  attached  to  the  surrounding  tissues ;  hence, 
thev  are  movable  or  the  tissues  can  be  moved  over  them.  Some  sarcomata  have 
ilso  a  capsule  in  their  early  stage  of  growth,  and  may  be  movable ;  later  they 
)fiten  infiltrate  and  cease  to  be  so.  Carcinomata  are  always  firmly  attached  to 
he  surrounding  parts ;  they  have  no  capsule,  they  infiltrate  the  surroimding 
ssues  from  the  start,  and  often  have  no  sharply  marked  boundaries.  Benign 
imors  usually  leave  the  skin  intact  and  healthy;  it  may  be  thinned  and 
retched,  and,  if  subjected  to  pressure  or  mechanical  irritation,  superficial 
xerosis  may  occur,  but  the  cause  is  manifestly  a  mechanical  one  from  without. 
Kalignant  Tumors. — Carcinoma  especially,  and  sarcoma  in  its  later  stages, 
filtrate  and  involve  the  skin,  causing  often  ulceration  of  a  progressive  char- 
ter- Before  the  skin  is  actually  involved  it  is  pale  and  glossy;  dilated  cutane- 
3  veins  are  often  visible.    But  rapidly  growing,  malignant  tumors  may  pro- 
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duce  marked  redness  of  the  skin — so  marked  that  such  jtumors  may  be  raistakcai 
for  an  acute  inflammatory  process.  Benign  tumors  do  not  infect  the  lymphatic 
glands.  If  a  benign  tumor  becomes  infected  with  pyogenic  germs,  the  lympl 
glands  will  sometimes  enlarge;  they  will  also  be  tender  and  painful.  Carci- 
noma infects  the  Ij^Tnph  nodes  early  in  the  disease ;  the  enlargements  are  hard, 
insensitive,  and  painless.  Sarcoma  causes  infection  of  lymph  glands  less  oftefl 
than  carcinoma,  and  the  infection  takes  place  late  in  the  disease.  The  glands 
become  enlarged,  but  not  hard.  As  is  the  case  with  carcinoma,  they  are  pain- 
less and  insensitive.  One  of  the  peculiarities  of  certain  forms  of  carcinoma 
is  the  production  of  scar  tissue ;  the  contraction  of  this  fibrous  stroma  of  the 
tumor  causes  puckering  and  pitting  of  the  overlying  skin.  The  characteristic 
retraction  of  the  nipple  in  carcinoma  of  the  breast  is  a  good  example  of  this 
effect;  it  is  a  sign  of  a  good  deal  of  value,  even  early  in  the  disease.  The 
ulceration  of  malignant  tumors  is  not  confined  to  the  skin.  There  is  a  tendency 
to  degenerative  changes  in  the  entire  tumor  mass,  and  the  skin  once  broken, 
the  degenerative  process  often  advances  rapidly.  Thus  serious  and  even  fatal 
bleeding  may  take  place  from  the  raw  surface  of  the  ulcer  from  eroded  vessels. 
Septic  infection  and  putrid  decomposition  of  broken-down  tumor  tissue  is 
exceedingly  common  in  the  later  stages  of  carcinoma. 

Macroscopic  Appearances. — After  a  tumor  is  removed  from  the  body  an  in- 
spection of  its  cut  surface  gives  valuable  aid  in  diagnosis.  A  glistening  white 
cut  surface,  dry  and  of  rather  firm  consistence,  is  characteristic  of  fibroma.  A 
sharply  marked  boundary,  moderately  firm,  even  consistence,  pink  or  grayish- 
pink  in  color,  surface  moist,  but  not  juicy,  and  a  lobulated  structure — ^adenoma, 
adeno-fibroma.  The  drier  the  cut  surface  of  a  tumor  and  the  more  distinctly 
it  is  encapsulated  the  more  likely  that  it  is  benign.  The  only  benign  tnniors 
having  a  juicy  cut  surface  are  myxoma  and  certain  fibromata.  Inequalities  in 
character  of  the  surface,  alternating  soft  and  hard  spots  here  and  there,  are 
suggestive  of  malignancy. 

Tlie  careiiiomata  often  permit  one  to  see  their  alveolar  structure  plainly 
with  the  naked  eye.     Upon  squeezing  the  tumor  or  scraping  its  cut  surface 
with  a  knife,  a  milky,  turbid  fluid  or  semifluid  material  exudes — ^the  so-called 
"  cancer  juice,"  composed  of  masses  of  epithelial  cells  usually  in  a  state  of 
fatty  degeneration.     From  the  surface  of  epitheliomata  one  can  often  express 
the  little  white   spherical  masses   of  concentrically   arranged   epithelial  ceDi 
kno^\^l  as  epithelial  "  pearls."     The  malignant  tumors,  as  already  stated,  do 
not  possess  sharp  boundaries,  but  send  prolongations  into  or  infiltrate  the  8U^ 
rounding  tissues.     Sarcomata  vary  so  much  that  no  single  description  suffices 
for  a  typical  picture  of  their  appearances.     In  their  earlier  stages  they  may 
possess  a  capsule.     The  cut  surface  of  a  fibro-sarcoma  varies  but  little  from 
that  of  a  fibroma.     The  round-celled  variety  has  a  homogeneous  white  or  pale- 
gray  surface;  a  milky  juice  exudes  on  pressure.     The  tissue  resembles  bone 
marrow,  sometimes  brain,  in  appearance.    The  tumor  is  usually  soft  and  friable. 
Hemorrhages  and  all  forms  of  degeneration  are  common  in  both  round-cellec 
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varieties  of  sarcoma.  The  giant-celled  sareoma,  one  of  the  lesii  nuUignaiit 
varieties,  a  common  tumor  of  the  lower  jaw  (epnlis),  is  a  firm,  hard  tumor 
not  diflFering  much  in  gross  ap^K^arance  from  fihroma.  The  formation  of  cystic 
cavities  containing  greenish,  brownishj  blood-stained  fluid,  or  actnal  blood,  is 
very  common  in  rapidly  growing  sarcomata.  Other  macroscopic  apiKuirunces 
of  tumors  on  section  will  be  found  nnder  appropriate  headings. 


THE    DIAGNOSIS    OF    THE    DIFFERENT    KINDS    OF    TUMORS 

Connective-tissue  Tumobs 

Lipoma^Fatty  Tttmor.^ — ^Tlie  lipomata  form  large  and  small,  rounded  or 
ovoid,  sometimes  InbulatLMl^  masses  in  the  snbcutaneons  fisHue.  Tliey  are  always 
tumors  of  slow  growth.  They  are  sometimes  firm ;  or  soft,  elastic,  almost  semi* 
flnctiiating  tumors.  They  are  movable  beneath  the  normal  skin;  as  they  aro 
moved  the  skin  is  often  puckered  a  little  here  and  there  over  the  tnmor.  A 
sense  of  crepitation  of  the  fat  lobides  can  sometimes  be  made  ont  when  the 
tumor  is  grasped*  Liix>nmta  may  form  diffuse  tumors,  nsiially  in  the  neck; 
occasionally  they  be- 
come pednncnlated. 
Congen  i  r  al  1  i  poi  n  a 
or<'urs  as  a  tnmor 
of  the  Imidiar  re- 
gion  and  buttocks. 
If  peduneuhiteii,  it 
may  form  a  so-called 
''  false  tail.''  Lipo 
ma  occurs  in  cer- 
tiiin  situations  more 
eouunonly  than  in 
others:  the  neck, 
the  back,  shoulder, 
the  up|>er  and  low- 
er extremity.  They 
arc  rare  on  the  face, 
rarer  still  on  the 
"ecalp.     In  adilition 

to  subcutaneous  lipomata,  fatty  tnmor  may  occur  in  !i  variety  of  sitna- 
tions.  They  may  be  ciUancous,  subcutaneous,  submucous,  siiperitoneal, 
subfascial^  subs^Tiovial  (lipoma  arborescens) .  They  may  develntj  within 
the  tendon  sheaths,  in  or  k^tween  the  muscles.  Fatty  tumors  are  also 
found  in  connection  with  the  spinal  canal  as  the  remains  of  a  spina  bifida, 
Limd  also,  acconling  to  Sutton,  as  intradural  growths  of  fat.  Further  de- 
tails in  regard  to  fatty  tumors  will  be  found  in  the  chapters  on  Kegional 
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Fjt;.    6.3. —  Lipoma    of    ;  '  ij>ku. 

(roU«t:tiuu  uf  Dr.  Cluu.  .    .Ml  JUinicy, 


have  a  spiral  or  cimilnr 
arrangemctit.  The  hmi- 
flles  mny  l)e  elc^sely  packod 
and  tirm  luid  the*  eoiisistoiice 
of  the  timior  hard  (hard 
fibrouuO,  or  the  arrange- 
ment may  be  that  of  yrdi- 
nary  h>osely  meshed  ron- 
neetive  tissue  (soft  fibro- 
ma). The  ordinary  forms 
of  fibromata  arc  eharaeter- 
ized  hy  slight  vascularity. 
i*ertain  combinations  of 
fi broin a  wi tli  l}in pi i angio- 
ma and  angioma  oet'ur  that 
eonhiin  ninnermis  dilated 
hlaod-vesstda  of  hirge  size, 
such  that  thoii'  removal 
may  be  impossible.  Tlie 
fibromata  weur  in  the  skin 
and  Bubcutaneons  tissue, 
in  the  sheaths  of  nerves,  in 
the  uterus  and  ovaries,  in 
the  b(*nc  and  2>oriosteum. 


Surgery.  The  lipomata  occur  most  com* 
monly  during  middle  lifi* — lliirty  to  fifty 
years.  They  are  often  iiniltiple,  Thry 
are  an  entirely  l>enign  tumor,  but  may 
griiw  to  great  size  and  cause  serious 
symtiloms  by  weight  and  pressure^  Li- 
poma is  sometimes  combined  with  libroma 
as  fibTi>-li|«ouui;  tlie  eensistenee  of  the 
tumor  is  then  more  firm.  Lipoma  may 
undergo  various  degenerative  (diangi^s,  uf 
iHiiy  acquire  new  bistidngieal  cliaraefers 
and  be  converted  into  fibroma,  myxoma^ 
and  sareuma. 

Fibroma  —  Fibrous  Tumor,  —  Fibroma 
consists  histologically  of  bundles  of  white 
fibrous  connective  tissue,  arranged  some- 
times in  coarse,  waving  bands,  visible  to 
tlic    naked    eve.      Sfanetimes    the    bumlles 


Fia.  04.— Mt'LTiMhK  Lipomata  or  tkk  Hack  t»F  tiik  Necr. 
(New  Yc*rk  lluMpiua,  uulliur's  coilwtion.) 
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Fihroma  of  thu  skin  m^ciirs  in  hvo  forms;  soft  fibroma  (fibroma  mollusciim) 
ajid  hard  fibroma  (keloid). 

Fibroma  MOLLUscrM.— The  tumors  are  cirenmsfribed  or  rliflFuse;  thoy  are 
often  multiple  and  both  forms  frt^qiieutlv  occur  in  tlie  same  indivitlual.  Tlie 
cirt?imiscribed  tumors  are  soft,  sessile,  or  pedunculated  tumors,  varying  in  siise 
from  an  eighth  of  an  inch  to  an  iueli  or  more  in  diameter*  They  are  eovered 
with  normal  skin.  They  sometimes  oeeur  in  Inrf^o  nuiubers  in  the  same  indi- 
vidual, scattered  all  over  the  trunk  and  extrcuiities,  Tlie  ditfu.^e  fnnii  causes 
a  peculiar  thickening  of  the  skin 
and  sulxnitaneous  t issuers  such 
that  the  skin  bungs  in  loose, 
soft  folds  from  tlie  face,  the 
scalp,  tlie  tniuk,  or  elsewhere 
(cutis  pendula),  or  very  large 
tumors  may  be  formed,  weigh- 
ing many  puunds,  hanging  from 
the  general  integimient  The  tu- 
mors iLsually  grow  slowly,  and 
do  not  at  all  interfere  with  the 
health  of  the  indivirluoL  The 
deformities  produced  are  some- 
times extraordinary.  In  {cer- 
tain cases  combinations  ^x-cur 
witJi  angioma  and  lymplKiugi- 
nina;  pigmented  and  hairy  tu- 
mors are  thus  produced. 

Keloid. — A  hard  fibn*nia 
i*f  the  skin  and  .«!ubcutane*nis 
tissues.  Keloid  usually  devel- 
ops in  sears  or  may  occur  spon- 
taneously. It  forms  a  pink  nr 
red,  firm,  rather  flat  or  sliglitly 
elevated^  nonvascular  mass  of 
dense  fibrous  tissue.  Follow- 
ing burns  or  wounds,  it  takes 
the  form  of  the  scar,  grows 
slowly,  and  sends  out  prolonga- 
tions into  the  surrounding  skin. 
Owing  to  the  feeble  blood  sup- 
ply, it  is  prone  to  ulcerate  froui 

slight  traumatisms.  After  ojienitive  reuiovtil,  kcloici  recurs- sihuost  iuv;u-iidily  if 
undertaken  in  e^irly  or  middle  life.  In  old  age  keloitl  sfunetimes  undergf>es  atro- 
phy, and  may  l)e  removed  with  a  finr  ehiince  of  cure-  Keloid,  as  well  as  other 
forms  of  fibrous  tumor,  is  more  fre{|uent  in  the  negi'o  than  in  the  white  race. 


Fiii 


-J   IllH^jMA    MoLl/LSi   LM.        (New     Volk    llu>piUli, 

8er\nce  of  Dr.  Murray.) 


Fjo.  66.— Soft  Fibhuma  or  UuiTocit  and  Thigh.     (N\'\v  Yurk  ilo^pital,  scmct*  of  13 


in  length  anrl  thickBess.     In  ft^ituation  they  correspmd  to  a  nen-e  ty 
or  small;  thev  are  movahle,  liarfl,  often  very  sensitive  anil  painful 
roiiia.)     The  tender,  jui infill,  hiilhoos  tnniors  growing  on  the  iHvid^ 
nerve  trnnks  in  the  stumps  of  aiiipntatnl  liniha  are  filminuita,  though 
times  eontain  m*rve  fihers  of  new  formation.     In  the  internal  orga: 
pionest  example  of  fihroma  is  the  fihrom^  of  tht3  nterus,  occurr: 
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combination  with  the  unstrii>f:d  iimsde  tibers  of  tbat  orgun^ — fihro-inyonia.  The 
tumors  are  single  or  mulliple.  Thev  may  Ik*  siiLmncoiis,  sTibjKTitimeal,  or 
intramural ;  they  occur  chiefly  in  the  IkkIv  and  near  the  fundus  of  the  urgau, 
rarely  near  the  cerv^ix^  and  of  any  size  from  that  of  a  pea  Ui  tliat  of  a  fftua 
at  tenu  or  larger  (see  Myoma). 

Periosteal  Fibroma, — Periosteal  fibroma  ib  not  uucnuninon  in  the  nasal 
fosjsse  and  antrum  of  IIi^linu»re.     Tliey  ant  kiiuwn  as  lihrous  polyj)i,  and  may 
reach  a  considerable  size,  obstruct- 
ing the  nasal  fosaee  and  causing  de- 

fonnitie^  of  the  bones  of  the  face 

U*e  Face). 

Fibroma  occurs  in  combination 

with   other    tumors:    fibro-liixmia, 

^hnvmyoma,  fibro-sarcoma,  fibro- 
jjeumma,  fibro-angioma,  fibro- 
Jvinphangioma. 

Myxoma, — A  tnmor  containing 
a  swft  tissue  composed  of  stellate 
jjiideated  cells  with  delicate  intcr- 
I^eing  processes  connecting  them 
tritJi  other  similar  cells  embedded 
in  a  jellylike  stroma  having  a  loose 
fibrous  reticulum.  This  tissue  is 
embryonal  in  tyi>e,  and  is  found  in 
the  iimbilieal  cord.  Myxoma  oc- 
curs as  a  distinct  tumor  rarely,  but 

h  a  conuuon  form  of  degeneration 

inlheconnt^tive-tissne  tumors,  both 

benign  and  malignant,  notably   in 

fibroma,  lii>oma,  and  sarcoina  and 

enehondroma*     They  are  found  in 

the  same  sittiations  as  are  fibroma- 
ta, and  in  many  instances  are,  no 

doubt,  fibromata  which  luive  unrler- 

pna  this    form    of    degeneration. 

Tbey  may  be  met  with  in  the  brain  and  its  membranes.     Generally  myxomata 

are  benign  tumors,  but  they  not  rarely  becnmo  converted  into  sarconuita,  and 
may  form  metastases  and  recur  after  removal, 

Enchondroma — Cliondroma, — ^Tumors  of  this  type  are  composed  of  cartilage, 
ttsually  hyaline  cartiLige,  less  commonly  fibro-cartilagc.  Cartilagincnis  tumors 
arise  in  two  ways:  from  cartilage  or  hone  (exchondroma )  and  from  conne<*t- 
ri-e  ti^ne  (enchondroma).  The  first  class  may  grow  fri>ui  normal  cartilage 
anywhere  in  the  body.  The  seats  of  predi]ecti«m  are  the  eiiiphyseal  junctions 
of  the  long  bones,  the  cotitoehondral  junctions^  the  fingers,  the  periosteum  and 


//liVv\\\yvAV^ 


FHj.    r>7    — -HIlKI*      I    lllltOMA    rtF    THIl     I-lJlirLE    OF    TTIK 

1,AR  (KKLoiii).  TJie  rnnimrioM  of  ki'liiid  tuinora 
tA  |n'ciiliarly  common  in  tin'  Afrinm  ruri\  In 
til  is  ca>**?  it  followf'tl  jK^rforatiun  of  I  lift  lob^ile  of 
tlie^  ear  mude  fur  the  iiss^Ttjon  tif  an  I'ttf-rinK.  A 
fiumlviT  luiiiur  fanueil  In  the  lubult*  of  the  oppogidt^ 


Fio.  68. — FiunoMA  (irovving  is  the  S<3ft  Parts  ovkii  thle  Kxee-joiiSt,     'Ihla  lutDor  biid 
ciilcification.     It  was  a  very  liard  tumor.     (Collection  of  Dr.  Hitirot.) 


luuk 


or  "  floating  cartilages/'  so  called.  These  bodies  may  also  arise  by  the  fod 
tion  of  cartilage  in  the  synovial  tiifis  of  the  joint,  Ix^coming  detached  thev 
form  floating  bodies.     Sucli  detached  chondromata  may  also  be  found  iD 
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antrum,  frontal  sinus,  and  etlmioidal  fells.     {Iiomlroinata  ai-o  pmiic  to  mucous 
degeneration,  thus  cavities  nnd  evst.s  an?   formed   in  the  tumor.     They  may 
undergo  oa-^iiiuation,  complete  or  partial      They  are  umially  heoign  tiimors, 
but  may  rarely  form  me- 
tastases.     The    most    fre- 
quent   combinations    with 
other  tumors  are  osteochon- 
dromata    and    chontlrosar- 
comata.     The  parotid  an<I 
testicular   tumors  contain- 
ing cartilage  are  often  sar- 
comata  or   mixed   tumors 
containing  a  variety  of  tis- 
sue elements. 

Osteoma — Bony  Tnmars. 
— CJsteonmta  usually  de 
Pel  op  from  bone  or  carti- 
lage, but  may  arise  from 
otbei^  tissues  by  displace- 
ment of  fetal  bony  ele- 
mexits  or  from  injury* 
Tlit]8»  bony  tumors  may  be 
forcae*!  in  the  skin,  mus- 
cles, tendons  and  their  sheaths,  the  parotid  gland  and  testis,  and  even  in  the 
Wain.  They  consist  of  dense  bony  tissue  or  of  cancellous  tissue.  Certain  hony 
tumurs  develop  from  the  periosteum  of  tlie  t=]vull,  which  are  as  hard  and  den<e  as 
ivory;  these  sometimes  ^o\v  in  the  frontal  sinus,  from  the  mastoitl  pmeess  and 
the  angle  of  the  jaw.  The  bony  tvuiiors  composed  of  cancellous  tissue  occur  most 
winiiionly  at  the  epiphyseal  jiinetiuns  of  tlie  long  hones;  they  are  covered, 
while  growing,  with  a  layer  of  cartilage.  Tliey  may  lie  pedunculated  tumors, 
aDfl  may  become  detached  by  tranniatism.  Bony  outgrowths  of  considerable 
size  may  occur  at  the  site  of  fractures.  Cavalrymen  sometimes  develop  a  hony 
tumor  in  the  adductor  longus  muscle.  A  small  hony  tumor  of  eaucellous 
tissue  covered  by  cartilage  snmetimes  develops  from  the  <lorsa]  surface  of  the 
terminal  phalanx  of  the  great  tcjc  in  young  persons  and  children ;  the  nail  is 
pusLf^  up  in  front  of  the  tunntr.  Snme  hnny  tuuiors  gi^cnving  froui  the  [jerios- 
temn  are  movable  upon  the  hone  beneath. 

A  Ijony  outgrowth  is  usually  called  an  exosiosis.  When  dcvelojx^d  in  tlie 
interior  of  a  bone,  it  is  spoken  of  as  an  enodosis.  A  bony  tumor  as  it  ap- 
proacbes  the  skin  may  develop  a  bursa  upon  its  surface.  Sometimes  such  a 
bony  outgrowth  arises  from  the  interior  of  a  joint,  and  may  push  the  synovial 
membrane  in  a  pouch  Ix^fore  it.  This  pouch  may  or  may  not  remain  in  com- 
munication with  the  joint.  Such  bursjc  contain  clear,  viscid  fluid,  and  some* 
tinier  small  loose  pieces  of  hyaline  cartilage.     A  favorite  site  is  Wneath  the 


Fh..  6I^, — A  r*n*<»\iA  i\  uo:  I^mii  t  kal  S)-a<  i:.  A  rarr  situation. 
Till-  jmlieiit  wa.s  a  l)uv  nj;f^<I  llvirti^eii  yt'ars,  Ttii^  liitimr  wus 
htiii  nl»8Prv*'(i  wtu-ii  lie  wim  four  years  oltl;  and  during  tlie 
vt'ur  ijrf'utnlitip;  its  rt'iiiovai  it  luul  t|ouliI**iJ  in  size,  (('jum'  of 
br.  FllsworUi  Elior.) 
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ligamentum  patella.  This  combination  of  a  bony  tumor,  surmoimted  bjp? 
bursa,  has  received  the  name  exostosis  bursata.  The  diagnosis  of  bony  tum.^ 
is  made  from  their  hard  consistence,  their  situation,  their  frequent  attaa 
ment  to  and  origin  from  bone,  and  their  slow  growth.  As  already  indicated! 
they  may  be  sessile  or  pedunculated,  of  rounded  or  irregular  contour,  erem 
spiny.  Under  the  microscope  they  exhibit  the  histological  characters  of  tn» 
bone.  The  X-rays  furnish  valuable  aid  in  determining  the  shape,  size,  and 
attachments  of  bony  tumors,  when  not  superficial. 

Odontoma — Tooth  Tumors. — ^The  following  description  of  odontomata  i« 
taken  from  an  article  on  tumors  by  Dennis,  "Dennis's  System  of  Surgery" 
vol.  iv,  p.  59 : 

The  tumor  takes  its  origin  from  a  tooth  germ ;  if  the  tumor  arises  from  the 
enamel  it  is  termed  an  epithelial  odontoma;  if  from  the  fibrous  tissue,  a  fibrous 
odontoma;  if  from  the  tooth  follicle,  a  follicular  odontoma;  if  from  the  tooth 
cement,  a  cementoma;  if  from  the  crown  of  the  tooth,  a  radicular  odontoma;  if 
from  all  the  tooth  structure,  it  is  termed  composite  odontoma.  The  epithelial  odofh 
toma  usually  occurs  about  the  twentieth  3'ear,  and  is  generally  found  in  connection 
with  the  horizontal  portion  of  the  inferior  maxilla.  The  tumor  is  inclosed  in  t 
capsule,  within  which  are  the  multiple  and  diminutive  cysts  var}'ing  in  size  and 
shape  and  containing  a  coffee-colored  mucoid  fiuid.  The  histological  structure  c(»- 
sists  of  columns  of  epithelium  which  divide  and  subdivide,  and  in  some  caaei 
branches  of  one  column  are  ingrafted  upon  that  of  another.  If  ulceration  occun 
in  the  mucous  membrane,  the  appearance  is  very  similar  to-  epithelioma,  for  whidi 
it  must  not  be  mistaken. 

The  fibrous  odontoma  consists  of  a  tooth  contained  in  its  sac,  which  has  beconw 
BO  thickened  by  the  deposit  of  fibrous  tissue  that  it  will  not  permit  the  escape  of 
the  tooth.  In  consecjuenee  of  this  environment  the  development  of  ihe  tooth  ii 
arrested.  In  the  meshes  of  the  fibrous  sac  chalky  concretions  are  often  depositei 
This  variety  of  odontoma  may  be  situated  in  the  ramus  of  the  jaw,  or  in  the 
maxillary  portion  and  project  into  the  antrum,  especially  in  children  at  the  tima 
of  the  eruption  of  the  second  teeth. 

The  follicular  odontoma  is  a  tumor  occurring  between  the  tenth  and  twentiefli 
years,  and  is  formed  by  the  union  of  several  denticles.  The  capsules  connect  with 
each  other  and  ossifieation  occurs  in  the  membrane.  Thus  the  union  of  seTcnl 
denticles  forms  a  compound  follicular  odontoma,  and  when  one  tooth  alone  i 
involved  a  simple  follicular  odontoma  is  developed.  The  latter  may  involve  Hm 
permanent  teeth,  notably  the  molars.  If  the  wall  of  the  cyst  is  very  attenuated, 
eggshell  crepitation  may  be  present.  The  cyst  contains  the  tooth  surrounded  hj 
a  viscid  fluid.  The  tooth  may  be  found  in  its  proper  position,  or  may  be  tunid 
upon  its  side  or  inverted.  The  cysts  may  be  bilateral  or  they  may  be  multiple 
The  sur<reon  sliould  examine  to  see  if  the  tooth  has  appeared,  as  its  absence  point 
to  the  diagnosis  of  a  follicular  odontoma,  since  this  variety  can  only  exist  in  con 
nection  with  the  nonappearance  of  a  tooth  or  teeth. 

(^rmrnfoma  is  a  tumor  comf)osed  of  a  tooth  which  is  lodged  in  a  hard  substanc 
like  cementum  and  surrounded  by  a  capsule,  which  is  not  only  enlarged  but  ret 
much  thickened  by  the  increa:?e  of  fibrous  tissue.    A  radicular  odontoma  is  a  tiuw 
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eompoeed  of  dentine  and  cementum,  and  grows  from  the  roots  of  the  tooth,  since 
io  the  process  of  evolution  the  crown  of  the  tooth  is  already  formed.     The  com- 
posite odontoma  is  composed  of  the  different  structures  which  enter  into  the  fonna- 
&D  of  a  tooth.    Usually  several  tooth  germs  are  united  so  as  to  form  an  irregular 
JBasg  which  bears  but  little  resemblance  to  a  human  tooth.    The  tumor  is  situated, 
in  about  two  thirds  of  the  cases,  in  the  ramus  of  the  jaw,  and  in  the  other  third 
in  the  maxilla.    If  it  springs  from  the  upper  jaw  it  may  invade  the  antrum  and 
produce  deformity  of  the  face. 

The  diagnosis  of  these  tumors  connected  with  the  teeth  is  to  be  made  from 
the  youth  of  the  patient;  the  situation  of  the  tumor;  the  absence  of  the  ordinary 
signs  of  malignancy.  A  central  sarcoma  of  the  giant-celled  variety  in  the  lower 
jaw,  where  the  cortical  layer  of  bone  is  preserved,  although  dilated,  may  lead 
to  confusion  even  after  the  tumor  is  removed;  since  tissues  resembling  sar- 
»ma,  including  giant  oells^  are  often  found  in  growing  bone.  (For  Osteo- 
iarcoma,  see  Sarcoma.) 

Angioma. — Tumors  containing,  or  consisting  of,  abnormally  developed  blood- 
fessels.  Three  forms  exist:  (1)  Angioma  simplex;  (2)  Cavernous  angioma; 
[3)  Cirsoid  aneurism. 

1.  Angioma  Simplex  (Nevus  vasculosus) — Plexifoem  Angioma — 
Telangiectasis  (Birth-marJc). — A  flat  or  slightly  elevated  tumor,  usually  of 
the  skin,  congenital,  or  developed  during  infancy.  The  tumor  is  pink,  red,  or 
blue  in  color,  according  to  the  preponderance  of  arteries  or  veins  in  its  struc- 
ture, and  is  sharply  circumscribed.  It  contains  numerous  capillaries  and  small 
vessels  arranged  in  a  tortuous  manner  in  the  skin.  These  growths  occur  with 
wpeeial  frequency  upon  the  face  and  scalp.  The  area  covered  varies  in  size 
from  a  fraction  of  an  inch  in  diameter  to  a  large  portion  of  the  trunk  or  an 
extremity.  The  tumor  may  remain  of  the  same  size  or  grow  in  extent  slowly 
or  rapidly.  Sometimes  nevi  are  covered  by  a  thick  growth  of  hair,  resembling 
the  fur  of  a  cat  or  monkey.  Their  occurrence  is  sometimes  attributed  by  mothers 
to  mental  impressions  during  pregnancy.  The  diagnosis  is  simple  from  the 
foregoing  description. 

2.  Cavernous  Angioma. — This  tumor  occurs  in  the  subcutaneous  tissues 
od  in  the  internal  organs,  the  liver,  spleen,  and  kidney,  as  well  as  in  the 
kiiin  and  in  the  bones.  The  tissue  of  which  these  tumors  are  composed  re- 
Kmbles  that  of  the  corpus  cavemosum  penis — that  is  to  say,  the  blood  flows 
lurongh  intercommunicating  vascular  spaces  rather  than  narrow  channels. 
He  vessels  and  spaces  are  very  much  larger  than  is  the  case  with  nevus. 
fhe  disease  is  congenital  or  developed  in  infancy  (except  that  it  may  develop 
B  the  internal  organs  of  old  persons),  and  tends  to  increase  in  size.  The  skin 
\  normal  or  blue  in  color  over  the  tumor;  the  tumor  may  pulsate.  When 
impressed  with  the  fingers  the  blood  is  readily  squeezed  out  of  the  vessels, 
Bt  when  the  pressure  ceases,  immediately  returns  and  the  tumor  resumes 
I  former  size.  Sometimes  these  tumors  are  very  large,  and,  if  wounded, 
rions  or  fatal  bleeding  may  occur. 


FtO.  70. — (^AVKHvrirs  AMrioMA,   I  ii...i  %ii  u.       riir  rliilil   h;nl  jui  exteiiMivr  tirfA  iuvulvfi 

ihr.  ioTvhvml,   ami  the  LH'dida. 

Note. — Sh#*  wa.*«  sent  tu  me  hy  Dr.  Jnbii  E.  Weeks.     The  tumor  woja  Ojiuterizeii  by 
MpBumey  m  tlie  Riwjsuvelt  H(if*pjtuL     The  blu<*k  area  kIiowii  in  the  ]iietur«*  had  lT4*fn  cau 
the  Actual  emitcrv  one  vve**k  b<'ftjre  the  pieture  wa?*  tnken.      No  iimrked  iinprovefTietit  erniUI 
bv  this  ineiiris  itud  I  believe  tiie  chiJd  aiibi^eqiiently  dietl  fniin  beiiKirrimge.      (Collection  ^ 
MeHuniey,) 


of  earlj  Uft^^ — ten  to  thirty-five  vears.     The  dilated^  tnrtiimis,  and 
arteries  fi»r!i)  a  not  very  prominent  tirnior;  the  surface  is  uiievei 
and  the  boundaries  are  somewhat  irregular  in  outline.     Often  large  t< 
sela  can  be  seen  or  felt  running  from  the  periplierv  toward  the  cei 
The  skin  is  usually  somewhat  movable  over  the  vessels  beneath,  but 
it  may  be  iid  lie  rent.     The  tumor  is  soft  and  compressible,  pulsates  j 
and  a  soft  murnuir  may  be  heard  over  it  upon  uuseultation.     Th^i 
to  l>e  distinguished  from  an  arteriovenous  aneurism  by  the  abscnoi 
tory  of  injurVr  by  the  fjtet  that  tlie  latter  disease  is  of  more  rapid  d| 
and  shows  a  more  marked  murmur  on  auscultation  and  often  a 
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flrferio-vonous    aneurism    tJie    arteries    leading   to   tlie   central   tiiniur   are   not 

<JiJiited,  and  in  this  latter  affeetifun  if  the  point  of  cnnnniinieation  between 

the  artery  and  tlie  vein  can  be  found,  pressure  upon  it  will  stop  tlie  pulsa- 

tiiyn    and    the    niurnmr.      Anponia    sonietiiiies    oeeurs    in    eonibiiiati««n    with 

otbeT   forms   of   tumor,    notnhly    with    tihroma,    lipoiua,    lyinpliangiuma,    and 

sarcoma. 

XfjinpliaiLgioma. — Tn   these   tninorg  dilated   lyrn])li   vessels  exist   as   dilated 
bloo<l-ve?^els  do  in  the  angiomata.      They  may  1k>  diviiled   iiitti  llm^e  classes: 
1.  Lymphangioma   Simplkx  or   Lvmpuattc    Kin'us.—The   tmnors  may 
0QCVIT  in  vurifnis  parts  of  the  Iwdy.     Their  most  eonmiun  sites  are  the  skin,  tlie 
jinieous    membrane,     and     tlie 
Biilx^i^t^neous  tissues.   They  are 
foiiM*^  in  the  tongue,  praduein«^ 
the  condition  kmiA^Ti  as  marro- 
ulossia,    in    wdiich    the    tonicue 
\^e<*oixies  so  much  enlarged  that 
it  cannot*  be   retaiued    in    the 
ii)Oiith«      A    siuiihir    condition 
oceti^s  in  the  lips,  and  produces 
tljiekening     and     def on  n  i  ry- — 
mcrochetUa.    A  dilatation  and 
increase  in  nnml>er  of  lyiojih 
fggsels*  with  thickening  of  their 
^all>,  h  a  part  of  eicphnniin- 
f(U,     The  neck,  the  groin,  and 
llie  axilla  are  occasional  sites. 
The  tiuiior   may   be   large   or 
BualL     It    19    soft    and    coui- 
pTessible.     Tlie  dilated  lympli 
vessels  may  sometimes  be   felt 
like  a  bundle   of  soft   worms 
kneatli   the    skin.      The    skin 
moT  liG    normal    or    pink    in 
color  over  the  timior*     The  dis- 
ease ia  not  attended  by  pain. 
If  wounded,   a   lymph    fistula 
nifty  result,  with  a  continuous 
draining    away    of    a    watery 
flui<l,  iigaally  clear,  sometimes 
njilkr. 

t  Cavekxous  Lymph ANCfioMA  (('ofujrfiifal  Lf/tfiphangiedasts), — Tn  cav- 
emoug  lymphangioma  the  lymph  channels  are  dilated  into  large  spaces  by 
lliiming  and  final  disappearance  of  th^'ir  walls.      The  w^alls  of  neighboring 

veins  Emy  also  give  way;  the  cavities  then  become  filled  with  blood, 
17 


Fig.  71. — Mjxkd  Vekotjb  and  LyTkiPHAXGirvMA  fiF  the 
Face,  A  congomtjil  Uimor  wtiich  Imcl  vnn'  hIowIv  in- 
cretiJ^Ki  111  >fixe^  Large  dilated  veriuns  wpucfs  «*ilu»Wfd 
bhie  through  the  skin  of  the  face.  Timior  iimperable. 
(toHectiun  of  Dr.  Clmrloa  McBiirnc?y.) 
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3.  Cystic  Lymphangioma. — Cystic  lymphangioma  occurs  most  often 
a  congenital  tumor  of  the  neck  in  the  submaxillary  region.  The  cyst  is  som 
times  multilocular  and  of  uneven  surface,  the  wall  may  be  thin  and  the  turn 
translucent,  or  thick  and  dense,  resembling  the  condition  of  elephantias 
The  cyst  may  grow  slowly  or  rapidly ;  in  the  latter  case  the  tumor  may  hai 
down  as  far  as  the  clavicle,  or  on  the  shoulder  and  extend  upward  to  tl 
zygoma.  Severe  or  even  fatal  pressure  symptoms  may  be  produced  in  th 
larynx,  trachea,  esophagus.  Fluctuation  is  usually  appreciable,  but  may  b 
obscured  on  account  of  the  extreme  tension  of  the  fluid.  Pulsation  may  U 
felt  where  the  cyst  overlies  the  vessels.  Similar  tumors  may  occur  at  the 
back  of  the  neck,  beneath  the  occiput,  and  in  the  axilla.  These  cystic  lym- 
phangiomata  often  become  inflamed;  after  the  subsidence  of  the  inflamma- 
tion cure  may  follow  by  atrophic  changes  in  the  cyst  wall. 

Glioma. — ^These  tumors  occur  in  the  central  nervous  system,  in  the  brain, 
much  less  often  in  the  spinal  cord.  They  consist  of  that  form  of  connective 
tissue  which  forms  the  framework  of  the  central  nervous  system  (neuroglia). 
They  are  soft  or  semifluid  tumors,  usually  with  imperfectly  marked  bbundaries. 
According  as  they  are  more  or  less  vascular,  they  are  red,  grayish-white,  or  graj 
in  color.  They  may  be  so  vascular  as  to  resemble  angiomata.  They  do  not 
form  metastases.  Certain  forms  of  glioma  are  found  .to  consist  of  ganglionic 
nerve  cells  and  newly  formed  nerve  fibers  (Ziegler,  Klebs,  Heller). 

Neuroma  (see  Xeuro-fibroma). 

Plexiform  Neuroma. — A  peculiar  degenerative  change  in  the  sheaths  ol 
peri])lieral  nerves  such  that  they  become  enlarged,  thickened,  tortuous,  and 
may  form  a  considerable  tumor  beneath  the  skin.  They  commonly  occur  ii 
conjunction  with  pigmentation  of  the  skin  and  the  development  of  hair— ii 
fact,  beneath  a  hairy  mole — in  some  cases  without  these  accompaniments.  The 
tumor  may  involve  the  trunk  of  one  or  several  nerves.  The  mass  of  convo 
luted  nerves  resembles  in  appearance  a  bunch  of  white  worms  with  bulboui 
enlargements  here  and  there  on  individual  trunks.  In  many  cases  the  sheath.* 
of  tli(»  nerves  have  undergone  mucous  degeneration,  and  may  be  almost  trans 
lucent.  They  are  almost  confined  to  the  subcutaneous  tissues,  and  occur  u 
various  situations.  According  to  Bruns,  in  forty  cases  the  tumor  occurre< 
fifteen  times  on  the  temples  and  upper  eyelid;  eight  times  in  the  back  par 
of  the  neck ;  three  times  on  the  nose  and  cheek ;  four  times  beneath  the  jai 
and  front  part  of  the  neck;  seven  times  on  the  breast  and  back,  and  thre 
times  on  the  extremities  (Tillmanns).  In  two  cases  which  I  have  seen  on 
formed  a  slightly  rounded  bulging  tumor  four  inches  in  diameter  in  the  dorsj 
region  of  the  back  to  one  side  of  the  middle  line.  The  tumor  was  soft,  almo 
fluctuating,  and  thought  before  operation  a  lipoma.  In  the  second  case  a  sol 
bulging  mass  could  be  seen  and  felt  in  the  submaxillary  region  extending  w< 
down  to  the  clavicle.  (Case  of  Dr.  Robert  Abbe.  See  Tumors  of  the  Neck 
Both  cases  were  in  children.     In  neither  was  pigmentation  or  hairiness  presei 

Plexiform  neuromata  may  form  tumors  of  considerable  size;  they  are  i 
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malignant,  and  are  not  usually  painful.  True  neuromata — that  is^  tumors 
jxiade  np  in  part  of  newly  formed  nerve  elements — are  rare.  They  may,  how- 
p%'er,  occur  in  the  trunks  of  the  peripheral  nerves  as  tumors  formecl  of  uK^dul- 
]^t<^d  or  nonmedulhited  nerve  fihers,  and  niaj  form  tumors  of  eonsiderable 
si^e.  They  may  he  painful.  Another  form  of  neuroma  containing  ganglionic 
i^erv^  cells,  known  as  gtrnglionic  nruromaf  is  rarely  observed  in  ttie  brain  and 
gpiiial  cord^  in  the  testis  and  ovary,  and  in  the  sympathetic  nervon?^  system. 
Tbose  tumors  are  usually  of  slow  growtli  and  benign,  rarely  malignant.  Fibro- 
nearomata  may  undergo  sarcomatous  degeneration,  and  primary  sarcoma  of 
the  nerve  trunks  also  occurs. 

Kyoma-^Mu8€le  Tumor.— ilusele  tumor  occurs  in  two  forms:  The  one  con- 
sists of  unstriped  muscle  tilier,  myomadanaeellulare  (leiomyoma),  and  rhabdo- 


i:-K 


%\ 
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Fig,  72, — Submucous  Fijiro>myoma  of  the  Uterus,     (New  York  Hui^pital  tHdlMiinri.) 


myoma,  myoma-strio-cellnlare,  which  consists  of  muscle  of  the  striped  variety. 
The  former  is  very  connuun,   the  hitter  very  rare.      Jlyonut  of  the  unstriped 
variety  consists  of  bundles  of  nnstrijied  museular  libers  variously  arranged  and 
usually  combined  with   a  greater  or  less  amount  of  ordinary  fibrous  tissue. 
The  muscle  cells  can  be  distinguished  from  the  fibrous  tissue  by  their  nucleij 
their  long,  spindle  shape,  and  their  arrangement  in  bundles  or  whorls.     They 
occur  most  often  in  the  uterus  (see  Fibro-myoma)  and  in  the  musctilar  coats 
of    the  intestinal   tract,  occasionally  from   the   nmscular  coat  of  the   blood- 
vessels.    The  tumors  are  nodular  and  of  firm  eouisistence.     They  are  usually 
ot  slow  grow^hj  but  may  in  time  attain  an  euormrnxs  size.     Occasionally  they 
g^'ow  quite   rapidly.      Uterine    myomata    cause   various   symptoms — bleeding, 
pressure  symptoms   ujmn   the   bladder,   rectmn,    and   uterus,    and    interference 
with  pregnancy.     These  tumors  are  prone  to  various  forms  of  degeneration"^ 
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myxomatous  and  fatty  degeneration,  calcification.     Cystic  cavities  may  form 
in  thpir  interior,     TUey  may  slongh  and  die  en  masses  or  the  necrods  may  be 

localized.  Occasionally  ma- 
lignant (legeneratiou  nmv 
occnr. 

Rhabdomyoma,  —  Tu* 
mors  consisting  morelr  of 
striped  nutseiilar  tilier  are 
rare,  Rhahdomyomrconmk 
are  less  bo,  Tliey  occur  m 
congenital  tumors  in  the 
testis,  kidney,  and  oranr.  ||| 
The  muscle  filM.*rs  mfX 
ill  com bi nation  with  other 
types  of  tissue.  They  sim  \ 
often  cidl**d  mixed  tuiri'^rs. 
Pseudoleukemia — Hod^ 
kin's  Disease  —  Malipiaat 
Lymphoma.— W  h  i  Ic  pseii- 
d  o  i  e  n  k  e » n  i  a  cannot  te 
ehissed  with  the  true  iw- 
mnr  formations,  yet,  fnrtii 
tlieclinieal  diagnnstic  jxiint 
of  view,  it  has  been  thous?ht 
(N*nv  Yurk  iiM^piisU,  iKt-rvkf  uf  Dr,  HtiriiiHjii.)  best  to  Consider  it  ia  tftW 


Fig.  74.^ — Fnmo^Mvtj.UA  of  the   Vtfkus  with   Double  Hemato-Sai,pikx. 
(New  York  Hospital,  sen-ic*  of  Dr.  F.  H,  Markoe,) 
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place.  The  disease  is  characterized  by  progressive  onliirgeiiieiit  of  the  l\inph 
mnles  throughout  the  body.  By  the  fommtinn  of  nodular  niaaisefl  of  liyper- 
plastic  lymphoid  tissue  in  the  lymphatic  ves.sek  of  various  tisi^iies  ami  organs. 
By  en]argem«?nt  of  the  yplern,  of  a  vuriahle  do^^ree,  due  to  the  forniatiou  of 
/viiil>h(»id  tissue  in  its  stihstanee;  usually  the  sfdeeii  is  fonsidcrablv  increased 
jn  size.     By  a  slowly  or  rapidly  progressive  anemia  (I088  of  red  e4*lLs  and  of 

henio^h^bin).     By  a  norma]  or 

ijiniinbhed    iininlier    of    leiieo- 

cv'tes,      (In   certain   castas   and 

times   the  white   eells    may    he 

nio<ic*rately    increased,    but    the 

increase   does   not   exceed    that 

found    in    inflammatory   condi- 

tioDS,     and     never    approaelies 

that   found   in   leukemia) «      In 

sotne  cases  bv  acute  febrile  at- 

tacks  of  variable  duration.     By 

shw  or  rapid  loss  of  ttesli  ami 

strexigtli,  and  finally  by  death 

frrtiii   lulH^rcnlosis  or   from    the 

IrK*al  meclianieal  effects  of  the 

masses  of  lymphoid  tissue  press- 
ing upon  the  air  passages,  etc.; 
from  some  intercurrent  disease 
ottier  than  tuberculosis;  from 
exilianstion. 

The  disease  licgins  by  the 
siijLiultaneous  or  successive  en- 
laTgement  of  lymph  glands,  usu- 
allv  on  one  side  of  the  neck; 
tk^  glands  tipon  the  opposite 
»icl©  then  enlarge,  and  the  \v1m>1c 
chiiin  IS  affet^ted   at  once,    and 

oftc^n  quite  suddenly.  The  axillary,  juediastinid,  mesenteric,  and  inguinal 
glojitds  are  successively  involved,  and  masses  of  new  lymphoid  tissues  later 
a|>jx»ar  in  various  tissues  and  organs.  Betroj>eritoneal  and  mesenteric  tu- 
nir>Ts  of  this  kind  may  reach  a  cnnsidcrahle  size,  and  lie  easily  palpable 
tkii'ongh  the  abdominal  wall.  Tlie  glands  are  round,  soft,  or  firm,  and 
DTicivable  upon  one  another  and  upon  tlie  surrounding  parts  until  a  late  stage 
m  tlie  disease,  when  they  may  liecome  fused  hy  periadenitis,  rarely  hv  dis- 
appearance of  their  cai)sulcs.      They  are   painless  and   insensitive,   and   cause 

inconvenience  from  deformity  and  pressure.     Tlie  individual  glands  vary  in 

size  from  that  of  a  pea  to  that  of  an  apple.     The  skin  remains  normal  over 
the  tumors. 


Fio.    7>. — RKrniHKNT    LyMfiio-sARcoMA    with    MUL*tl- 
tlnn  of  Dr.   L.   W.   Ilotclik^K,    JitlJevuc  IloMpitnL) 
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The  growth  of  the  glands  and  the  iiifeetion  of  new  sets  of  glandaij 
steady,  slowly  progressive  process.  The  glands  of  a  region  become  fl 
to  a  certain  size,  and  may  change  but  little  for  weeks  or  months.  Sw 
they  begin  to  grow  quite  rapidly,  new  tumors  appear  in  the  region  a 
involved,  and  new  sets  of  glands  enlarge  in  other  regions.  The  glands  i 
suppurate  or  hreak  down  or  become  cheesy.  There  is  no  tendency  t( 
t ration  of  the  surrounding  strtietnres,  m^r  cun  a  c<»iitinuity  of  new  lyw 
tissue  formation  he  traord  from  one  set  of  ghinds  lo  a  neighboring  chi 
these  two  latter  traits  tlie  disease  differs  from  true  lymphosarcoma. 

The  hisiolofjhal  structure  of  the  glands  cannot  be  differentiated 
an  ordinary  lymphatic  hyperplasia.  In  the  soft  form  the  giant 
pink    or    reddish    gray    on    section,     and    very    soft*       Microscopical 

enormous  increi 
lymph  corpuscles 
served  (small  ai 
dium-sized  lymph 
a  fe^v  poljTiiicIej 
eocytes),  small 
Pells,  epithelioid 
and  eosinophile 
Tlie  lympli  pat] 
obliterated  in  tin 
stages  and  in  i 
progressive  forms 
disease.  The  pi 
of  eosinophlle  cell 
irnrded  by  Dietri^ 
I-  i seller  as  of  di 
tie  im|>ortance  (E 
In  tlje  hard  for 
lymphoid  cells  an 
ly  replaced  by  a 
til>rous  reticulum 
glands  are  nearlj 
on  section,  amallf 
of  firm  conai 
Both  forms  maji 
side  by  side.  Tl 
form  is  probal 
older  phase  c 
process. 
The  patients  are  usnally  young— ten  to  forty  years  of  age.  In  ac 
life  the  disease  occurs,  but  is  uncommon.  In  the  more  rapid  cases  ther< 
from  time  to  time  sharp  attacks  of  fever,  lasting  a  fe\v  days  or  a  fort 


Fig,  7G.  —  Difitsk  Iidho-lymph angioma  ok  Lowkh  KxriitMJTfc' 
(Nonpar  ASTiTit\  IxKPHANTiASii*),  ( Met  J  ical  service,  New  Yf*rk 
Hospital,  Dr.  iV-aWdy.) 
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even  longen  The  teraperature  rises  gradually,  and  may  reach  104'^-10i>^  F. 
The  local  conditions  remain  unehanged.  The  fever  usuallj  siilisides  sud- 
denly,  and  the  patient  may  almost  resume  lua  ordinary  health.  During  these 
febrile  attacks  pure  cultures  of 


Staphylococcus  pyogenes  aureus 

Wve  been  cultivated  from   the 

Urjod   and   from    the   substance 

of  the   enlarged    glands.      The 

<xiudition  was  not  attended  by 

Buppuration.     Different  observ- 

ers  regard  the  presence  of  pyo- 

p^aic  germs  variously.     Ehstein. 

PeU  ^^^^  others  consider  tliis  an 

essential  factor  in  the  disease; 

fijsoher  as  a  mixed  infection. 

JVs   the    disease    progresses, 

eiao-ciation,    anemia,    anorexia, 

di»XThea,  edema  of  the  extrem- 

iti€3*-s,    and    ascites,    cough    and 

dysyinea  from  pressure  upon  the 

tencfbea  or  upon  the  recurrent 

laryngeal    nerves,    are    added. 

Fimtral    dyspnea    from    pressure 

by"      enlarged  mediastinal  glands 

m^j^  occur  before  the  general 

(M>xa.ditian  is  seriously  impaired. 

I     ^aw  such  a  case  end  fatally, 

wlmile  the  glands  in  the  neck 

w^:re  only  nioderately  enlarged, 

ai3i<i    the    patient,    a    youth    of 

ei^^hteen,   was   still   well   nour- 

isl^ed  and  in  fair  general  health. 

C^:>uihination3  with  tuberculosis  occur  not  ijifrequently  in  pseudoleukemia.  The 
Iti Ijiereulosis  may  be  generalized  or  may  affect  tlie  enlarged  glands.  In  certain 
1,  also^  transition  forms  ap|icar  to  exist  between  pseudoleukemia  and  true 
phosarcoma. 

DiKFEKENTiAL  DIAGNOSIS. — If  tidjeTCulosis  IS  suspected^  a  gland  may  be 

T«5:*3ioved,  and  examined  on  seetinn  with  tlie  naked  eye  and  by  the  microscope 

f^:>x  caseous  areas,  miliary  tuliereks,  hyaline  dt'gcuerntiou,  and  the  pre-^enee  of 

tviliercle  bacilli.     Guinea  pigs  may  also  be  inoculated  with  the  suspecteil  tissue, 

l^^rt»in  true  leukemia  the  disease  must  be  differentiated  hy  the  marked  leuco- 

<?>"ti.isi8  in  the  former.     From  lynipbosarconia  by  the  mode  of  growth  and  dis- 

^C'Riination  characteristic  of  the  sarcomata,  and  the  infiltration  of  surxduuding 

tissues.     Syphilitic  iufection  on  the  lips  or  interior  of  the  mouth  and  throat 


Fig.  77.^1^lckratfd  and  Inopkrable  Sahcoma  of 
RiHS,  pLEi'TiA,  AND  PERirARDiTiM.  iHjralion  tif  growth 
nmt*  montha  onJy.  Fpmalc*  aged  iwerity-L'igbt,  DiMilh 
from  Jifninrrhnge  oTid  iicutti  scpticenna.  (CoUc^rtiun 
of  Dr.  K  W.  Murray.) 
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is  attended  liy  snddon,  painless  enlargements  of  the  Ijinpli  nodes.  TLe  pri 
legion  is  usually  evidont.  Id  iiiflaniinatory  hyperplasia  of  lymph  nodes 
source  of  exterunl  irritati<>n  or  infection^ — a  carious  tootliy  a  |ie<Hcnlosis  ca 
an  L*ezeuja,  a  discharge  frnm  the  ear,  ete, — will  be  noted,  Aeule  iuflamm 
conditions  of  the  ccTvieal  lymphatics  follow  a  focus  of  infection  upon  thi 
or  mucous  membrauej  or  weur  in  the  eourse  of  an  acute  infectious  di 

The  pain  and  i>tlier  sig 
pyogenic,  inf**ction,  X^^ 
with  leucocytoftis,  e«tiibli£ 
diagnosis.  Sceimdary 
nomatous  and  sarcnuiatoii 
ea8o  of  the  cervical  1 
nodes  frdhiw  a  primary  g 
usually  of  a  quite  evident 
aetcr.  I  have  seen  hui 
eases  of  carcinoma  ol 
lymph  nodes  of  the  n© 
which  no  primary  focus 
Ije  found. 

Sarcoma*  —  Sarcomata 
devcluped  from  eonnt*efiv 
sue.  Histologically  the; 
seujhle  the  partly  diffe 
ated  eonuective  tissues  o 
emhryu.  The  cellular  elei 
are  in  excess  of  the  inter 
lar  substance^  and  the  cli 
ter  of  the  cells  is  often  * 
abnormal  and  aberrant 
tVrtain  types  of  sareoia* 
unquestionaMy  the  most  i 
ly  fonus  of  malignant  di» 
lu  rapidity  of  groulh,  r 
sidious  infiltration  of  sum 
ing  tissues;  in  preeociom 
semination  they  are  unnj 
by  any  form  of  carcii 
Their  early  diagnosis  is  i 
sjMmdingly  important;  \ 
tunatelyj  it  is  in  many  insi 
c«ir respond  ingly  d  i fKeul t. 
Sarcomata  consist  of  cells  of  various  sbafies  and  sizes  emliedded  in  « 
lary,  huniogeueous,  myxomatous,  or  reticulated  intercellular  8ul>stanc©. 
cellii  may  be  small  and  ruund^  with  a  large  nucleus  and  a  small  ainoi: 


FlQ.  7S,^SAIirT»M4  OF  THE  SHOri^DER-BLAnE.      (Coll  wUon 

uf  Dr.  Chark's  McBurnfv,  Roossevdt  IIoh|3|Iil1.} 
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protoplasm,  or  round  and  large,  spindle-shaped,  stellate,  or  the  eells  mav  be 

latger  and  multinuclear  giant  cells.     In  aonie  cases  cells  of  various  shapes  are 

foimJ  together  and  in  apposition   in  tlit-  mmo  tnnior.      The  blwd  supply  of 

^rcMinata    is    variable    but 

^eii^rally  abundant,  the  ves- 

gel^  «ire  largely  capillaries; 

t^liev  may    \ye   so   ninnerous 

tlis^t  the  tumor  |iulsates,  an<l 

tliiL«  resembles  an  aneurism  ; 

there  may  even  he  an  audi- 
ble murmur.     The  cells  of 

these   tumors    are   in    close 

contact  with   the  calil>er  of 

the  bltKxl -vessels.  Sarcom- 
ata   iiossess   no   lymphatics. 

These  facts  serve  to  explain 

their  dissemination  by  the 
veins  rather  than  by  t!ie 
lymph  channels.  Some 
forms  of  sarcoma  possess  a 
rapsule,    and    may    remain 

long  within   it^ — central  os- 

it^osnrcoma;  others  are  in- 
filtrating tumors  from  the 
Itort 

Although  sarcomata  may 
(KH*iir  in  any  part  of  the 
IkkI^^,  there  are  certain  seats 
of  predilection — tlie  iMmes^ 
thcj  periosteum,  the  subeuta- 
BeoDs  tissues,  the  skin  (pig- 
mcEMited  moles),  the  walls  of 
the?  blood  and  lymph  vessels ; 

certain  glanduhir  organs— the  parutid  ghiudj  the  testis^  the  ovary  and  tlio 
nia^mma;  the  brain,  the  fascia,  and  the  intermuscular  planes  of  connective  tissue. 
Tlicy  are  rarely  i»rinuiry  in  muscles.  Tlic  retina  and  the  sheaths  of  nerves 
*ro  occasional  sites.  As  unfed  elsewhere,  the  various  btmign  connective-tissue 
tumorB  may  undergo  sareomatons  degeneration- — fibroma,  lipoma,  chondroma, 
eto. — and  thus  tiunors  containing  mixed  elements  are  formed.     The  sareotuata 

ttieraaelves  undergo  various  f<n-ms  of  degeneratiou — uuicoid  with  the  formation 

oi  cysts,  fatty,  caseous,  calcification,  etc 

Owing  to  the  presence  of  many  thin-walled  vessels,  bleeding  often  takes 

place  into  the  substance  of  the  tumor  or  into  the  cystic  cavities,  anil  the  so-call(Ml 
uialignant  blood  cyst  is  thus  formed.    When  the  tuuior  invades  the  skin,  ulcer- 


THE  TRLTNie,        llK^rin 

Buruey.) 


V!\TOI>«    NoDirj-F!*    JiV   THK   SkIN    OF 

il>liL%     (CoUcctiuD  of  Dr,  Clmrles  Mc- 
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atioo,  the  formation  of  large  fungating  masses  of  Weeding  tissue,  and  slou 
are  eonnnon.  Bj  growing  into  tbe  calilicr  of  the  veins,  tumor  cells  enU 
circulation  iiu^l  tiod  luduiiient  in  the  lungs.     Jf  the  original  growth  were 

a  ted  in  the  portal  svsten 
lodgment  may  take  place  i 
livL»r.  In  either  ea-^e  a  i 
static  tumor  results.  If  tl 
vaded  vein  is  large,  colli 
able  tumor  masses  may  I 
off  and  plug  the  piilmonar 
tery,  or  be  caught  in  the 
aiiricnloventricular  orifice. 
Sarcoma  may  occur  at 
|)criod  of  life;  it  is  corarai 
infancy,  youth,  and  early ; 
life,  hut  may  appear,  altt 
less  often,  in  old  age,  Sal 
ata  exhibit  very  varied  de 
of  malignancy.  The  nion 
V el  1  u  1  a  r  el emen  ts  prcdom 
over  the  interoellular  mhs 
tlie  more  malignant  the  tti 
Thus  the  small,  ronod-c 
sarcoma,  very  rich  in  cells 
poor  in  stroma,  is  an  ex 
ingly  fatal  form.  The? 
soft,  rapidly  growing  til 
which  rapidly  infiltrate  tbe 
rounding  tissues  and  pre 
early  metastases.  The  pigmented  or  melanotic  sarcoma  is  also  very  n 
nant,  and  snrm  disseuiinates  itself  throngbont  tbe  body.  Tbe  harder  f 
conlainiug  mncli  iihrous  tissue  and  fewer  cells  (fihro-sarcoma)  are  son 
litem  almost  on  tbe  border  line  of  l>enign  new  growths.  The  sarcomata  v 
occtir  in  the  medulla  of  tbe  long  bones  possess  a  capsule,  and  as  long  a 
capsule  remains  unbroken  they  may  he  operated  upon  and  removed  wi 
fair  ]]rospect  of  cure;  cjnce  the  capsule  is  destroyed  and  the  tumor  h 
to  intiltnite  tlie  surrouncjing  tissue,  the  prognosis  is  much  worse.  Sarcc 
are  classified  according  to  the  type  of  cells  they  contain  and  the  relati<i 
tbe  cells  to  tbe  interoellular  sidjstance.  Combinations  of  the  vario^H, 
are  not  uncouiuion.  V 

S^rALT.  Round-celled  Sarcoma. — As  already  noted,  sumll  round- 
sarcoma  is  one  of  the  most  surely  and  rapidly  fatal  forms  of  umlignant  di 
It  is  characterized  by  rajiid  gniwtb  and  intiltratii>n  nf  tbe  surround ing  ti 
early  dissemination  through  tlie  veins,  and  the  ftu-mation  of  metastases  ! 


Fig.  so.  -RKciHrirrNT  Sah<  OM  \  ok  nu  hA.K.  hw\y- 
rrMiiik".  ((Vjllecii<>n  of  Dr.  I'luidf!^  McBuriu^y,  Kutist*- 
velt  Hospitml.) 
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Vmgs,  liver,  kidneys,  and  elsewhere.     The  tumor  is  soft^  very  vii^eiiliir ;  its  cut 
section  is  white^  and  resembles  brain  tissue  in  appearanec.     When  squeezed,  a 
milky  white  jiiiee  can  be  exjire^sed  from  its  surface.      Microsropfcalh/^  it  oon- 
siats  of  a  fine  retienlar,  grnnular^  or  honKJ^eneoiis  stroirui,  small  in  c|iiantitj^j 
ims'liieh  lie  embedded  iniiuijirralde  small  vonml  eells  wilh  a  larije  iiiH'leiis  and 
a  small  quantity  of  protoplasm.     These  cells  resemhlu  a  wliili*  blond  t'vU,  *ind 
mm  of  them  show  amelMiid  movenjents.     The  bluod-vessels  are  numerrnis,  and 
ilw'iT  walls  so  thin  as  tu  seem  to  he  formed  merely  of  tumor  cells.     Tlie  cells 
mny  be  evenly  distributed 
tJiroughout  the  stroma  when       ^ 
tie  structure  resembles  that 
of   a    lymph    gland,    or    a 
fibrous    stroma    containing 
alveoli    of    various    sha|K?3 
and  size5,  filled  with  cells, 
may  give  the  tumor  an  al- 
veolar   character    (alveolar 
sarcoma).       The    structure 
mety  be  that,  in  other  words, 
of  o*'irrinoma. 

Large    Kound-celt.ed 
S*%.^coMATA.^Sarcomata  of 
tbis  type  jxissess  large  glob- 
ular',   nucleated    eells,    and 
a    structure  similar  to  the 
am^ll-eelled  variety*     They 
tre^  not  quite  so  malignant 
as   the  small-celled  type,  but 
th^ir  mode  of  growth  and 
tho     effects     produced     are 
qtt  i  te  similar.    Round-eeller! 
sarcoma  originates  in  many 
ti«?sues   and    organs:    bone, 
poT-iosteum,  muscles,  fascia, 
tendi^ns^  lynnph  glands,  con- 
ne<?tive    tissues     generally, 
tlio    brain,     spinal     cord, 
o^ary,  testis,  the  eye,  and 
itx    many   other    situations. 
They  may  occur  during  any 
iKfriod  of  life  from  infancy 
to  old  age. 

A  variety  of  round-ceUed  sarcoma  is  known  as  hjtnpho-sarcomn,  from  the 
resemblance  of  their  tissue  to  that  of  a  lymph  gland.    They  occur  most  often  in 


1   1,.^   ,S1.  —  ItrrT'TvTtF.VT  J^AECoMA   or     UN.    SlinrT.DF.R,    SlM'WIMO 
A  I'lJARAt-TF.m.STIC  SlI'EHFK  lAL  XoLU  LE   OF    SARCOMATOUS 

Tissue  which  had  UM>j:RtioxE  Llcehatiok. 

Ni>TE. — The  cttise  pti'Hented  it-nelf  as  a  fracture  near  the 
upper  end  of  the  hiimerus,  the  restilt  of  veryvslijibt  violence. 
Soft  crepitation  and  Xhv  format  ion  of  a  large  lieniatoma  in 
the  region  O'f  the  phouUier  and  upper  arm  Wd  to  the  suspicion 
of  jiarcoma.  I neision  showed  the  upper  third  of  the  hnmenia 
infiltruted  with  ?*arooijiatt>iLs  ti^i^iie.  Ampittatioii  hnviiifj  been 
refused  the  dineased  tissiiejn  were  renimed  as  far  a^  wiis  pructi- 
cable:  but,  an  shown  in  the  pioture,  rprurrencfi  SMT-on  took  places 
and  destroyed  the  patient 'h  Hfe.  (Collection  of  Dr.  Chiirlea 
McBnmey/  Roosevelt  Jiuspital.) 


situations  are  s 
tonsils,  tlio  testes^  tlie  superior  iiic?<lias.timiT^ 
siibpk'tiral  and  subpcrir 
t  issues  ( 8utton ).  They  d 
differ  in  malignancy  fron 
ordinary  gnmll-celled  for 

SriNIlLE-CELLED       8j 

MA. — The  cells  are  Ifmg 
sk*nder  and  fusiform, 
^niouiit  of  protojilasn'  ni 
siuidl  compared  with  tb 
of  the  nucleus.  These 
tend  to  arrange  tliemseh 
parallel  bundles,  rumiii 
various  directions,  and 
be  bard  to  distinguish 
fibrous  tissue.  The  pn 
of  numerous  large  nuc 
suggestive  of  sarcoma, 
other  eases  tbe  cells  p 
abundant  protoplasm, 
may  exhibit  trani*verise 
tions  like  muscle  filvers.  i 
times  s|jindle-celled  sai 
contains  an  abundant  i 
tity  of  ordinary  white  fi 
tissue;  the  tumor  is  then  known  as  fihro-mrcoma.  Many  spin<lle-celled 
coraata  contain  sarcoma  cells  of  other  ty]»es— stellate,  giant,  or  other  J 
of  cells-^and  sometimes  pieces  of  cartilage,  bone,  or  muscle.  A 

**  The  spindle-eelled  sarcomata  arise  especially  in  [Kirinsteuni  and  sm 


v..  SJ.  -SiuroMA  <tF  iiti".  Skiv  ^.;\'  mn  !•.  .i  n  A-imtof 
Tilt:  i\  %■  hi:-joiNT,  l/LcHiAMU.  1  J'ljrr  i  r  j,  m  ^,1  iiiiij-.>r  six 
inuiilliri.  (Collection  of  Dr.  CJmrles  McHurney,  Ht>use- 
velt   Ikispitiil.) 


Fio.  S3.— Sahcoma  np  Great  Tok;  Fkmale  Patiknt  Aged  Fim-FrvE.     0|ierative  cure,  sul 
tji^tory  liifi  kuuwu.     (Colk'ctjoiii  of  Dr.  Ckarlej^  MeBurucy,,  Hoo&evelt  Hospttal.) 
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piidi  as  the  ovary,  testis,  parotid,  kidney,  and  mamma  '•  (Suttuu).  Tliey 
I  malignant  than  the  romid-ccUed  variety;  they  do  not  grow  as  rapidly 
tbej  form  metastases  at  so  early  a  period.  Sarcomata  mntaining  stellate 
6  Bsiially  found  combined  with  myxoma  and  eliondroma.  The  stellate 
S  branched,  and  po&sess  tine  intereommiini eating  prrK'esses.  They  He 
t  mucoid  basement  substanee.  Tliu  alveolar  sarcoma  **  is  made  up  of 
flear  and  polynnelear  cells,  as  a  rnle  about  as  larire  as  average  pave- 
ithelial  cells,  which  lie  singly  or  in  groups  in  a  iibruus,  less  often  in 
^neous  intermediary  sul> 
A  characteristic  feature  of 
ety  is  that  the  cells,  eon- 
I  carcinoma,  are  closely 
i  the  connective-tissue  stn> 
cannot  l)e  easily  separated 
fibrous  meshes*  Altlmn^li 
is  tlie  mt^ans  of  distingniah- 
tlveolar  sarcoma  from  ear- 
|ret  8e<*tions  of  the  two  tu* 
ller  the  microscope  often 
inch  similar  pictures  tliat 
r  ditHcnlt  to  recv^gnize  «>ne 
I  other  '*  ( Tillmanus). 

ilFORM       AxcilOSARCOMA. 

p3i    of    sarcoma    originates 

SniatoiLS  degeneration  of 
tf  the  blood  and  lymph 
an  angioma.  Both  the 
M  of  the  vessel  sheath  and 
thelia  lining  the  interior  of 
I  itself  imdergo  pmlifera' 
f  a  hyalin  degeneration  of 
;  of  the  vessels  a  picture  is 
[  of  hvalin  cylinders  in- 
>lumns  of  cells. 

e  vessel  sheath  and  the  entlutlaliu  uf  the  iniima  of  the  vessel  both 
te,  the  picture  is  tliat  of  columns  of  hviilin  nniterinl  inclosed  by  the 
Im^e^l  ceUs  of  the  shejitli.  F^jrmerly  this  peculiar  and  rather  beautiful 
P|paio\vn  as  a  cyUndroma  ;  at  present  it  is  spoken  of  as  an  endofhelio- 
or  endothelioma.  These  tumors  have  been  especially  studied  in  recent 
Volkmann  and  by  Kiister,  Mnnasse,  and  others.  They  are  sometimes 
I  tumors  which  recur  after  rcmovol  nnd  invade  the  surrounding  tissues 
me  lymphatics  much  us  do  fvircMiummtM  ;  tbe  piitli  from  tlie  primary 
jondary  tumors  {'un  snnietiujes  U^  trn<'(d  Ity  the  linked  eye  They  are 
of  fairly  fretpient  occurrence,     A  peculiarity  of  the  endothelioma ta 


Fiti.   hS4, — Mki>iastinal     Lvm I' mo-sarcoma.     DyHi>- 
nt"M,    dilalcrl    vdiLs,    edema   uf   aniiK,    wiiJesjirt'iid 

truthoracic  orgun»t. 

Service,  conectiori  of  Ur.  L.  A.  CtJimor.) 


Death   from  prt'jw^iirc  u|>«ui   Oie  jii- 
(Nt*w  iVjrk  HospUiii  Mei:Hcal 
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Fio.  85.  — Hhi  T  Kitj  XT  SMittjMA  in  Vvveu  J\w  ani> 
OicDiT.  Ill(lf>l^^nhl(^  Four  r)f>tM*uti(jn«  were  ihme 
on  Ibis  caifp,  but  the?  tumor  always  roturntKl  and 
finivllv  oinltnl  the  pjitient'n  UU\  (Cfilh'Otion  of 
Dr.  Cbarlt-.s  lifcHunioy,  Roosevelt  Uospital.) 


ifl  that  the  endothelia  of  the  vessels  may  undergo  degeneration  before 
apprei*iable  tiniior  is  formed.     Such  degeneration  may  lead  to  the  formatio 
of  a  hematoma;  following  this  there  may  develop  a  rapidly  growing  and  lualig 

nant  sarcoma.     These  tumors  ixx 
most  often  in  tlie  kidney,  sonietij 
in  the  pleura  or  lung,  and  m^-asion 
ally  in  other  situations.      They  fir 
believed   to   arise   more  often  fron 
the  endothelia  of  the  lymph  vessei 
sometimes  from  tlie  outer  layer 
the   vasi'ular   sheaths   of   the  blood-J 
vessels,   rarely  from  the  eadotheli 
lining  the  bl«KKl-vesse]s,    They 
partly  as  distinct  tumors  and  partlj 
in  eombi nation  witli  various  for 
of  sarcoma.     Some  of  these  tumon 
remain  encapsulated,   and   are  onI| 
moderately   malignant,   or   even 
nis:!! ;    others   rim   a    course   do 
resembling    that    of    carcinoma, 
already  noted. 

A  peculiar  form  of  endothelion 
IS  kno^vn  as  xanthoma.  It  wciir?  i 
flat  or  rounded  nodules  in  the  skin^  sometitues  single  and  sometimes  multiple 
and  characterized  by  a  peculiar  sulphur*yellow  color  due  to  a  deposit  of  fat : 
the  cells.  It  is  prone  to  apix'ar  where  folds  of  skin  lie  in  contact,  notably  ill 
the  axilla,  neck,  groin^  and  other  situations.  The  disease  is  *jonietimes  a  con 
plication  of  dialx'teSj  and  it  is  said  that  the  nodules  sometimes  undergo  ga^| 
coma tous  degeneration. 

IIelano-sahcoma— Pkjmented  Sarcoma.- — This  is  one  of  the  niont  malif  J 
nant  forms  of  tumor.  It  is  eharaeferized  by  a  deposit  of  pigment  of  a  browHj 
or  black  color  in  the  tumor  cells,  sometimes  in  the  intercellular  substance, 
cells  are  commonly  round,  spindle-shaped,  or  branched.  In  a  good  many  < 
the  tumor  is  of  the  alveolar  tym.  They  frequently  originate  where  pig 
already  exists,  as  in  pigmented  moles.  They  are  characterized  by  an  ext^ao^l 
dinarilv  rapid  dissemination  to  distant  parts  of  the  liody.  The  pigmented  sp 
npcm  the  skin  becomes  larger,  and  begins  to  form  a  tumor  wdiich  rapidly  in 
creases  in  size.  In  some  cases,  before  tlie  original  growth  has  attracted  serio 
attention  dissemination  has  already  occurred.  The  favorite  sites  for  the  < 
opment  of  melauo-sarcoma  are  beneath  pigmented  moles,  notably  those 
are  hairy,  beneath  the  finger  nails  and  toe  uails,  elsewhere  on  the  extreiuitie 
and  in  the  neighborhood  of  tlie  amis  and  vulva.  They  occur  also  in  the  cboroii 
coat  of  ibe  eye,  more  rarely  in  the  ciliary  body.  They  early  infect  the 
boring  lymphatic  glands. 
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Sotnetimos  the  disseniiiiatiDn  a|i[»ears   to  he  more  that  of  smue  pigment' 

producing  substance  tlmn  of  tiunor  cells.     The  xirine  may  l>e  deeply  pigiiienled 

(melaniiria).    Tlie  iiriuc,  when  first  passed,  may  be  clear,  and  after  a  few  hours 

aiay  turn  as  black  as  ink*     The  secondary  deposits  take  |)hice  in  the  skin, 

nnxlucing  visible  pigmented  tumors;  in  the  hmgs,  in  the  liwr,  and,  in  fact,  in 

flUy  of  the  tissues.     Examination  of  the  bodies  of  patients  dead  of  tliirf  disease 

0iay  show  an  extensive  deposit  of  pigment  in  all  the  tissues.     Pigmented  tumors 

jfiay  be  found  in  tlie  internal  organs  and  elsewhere,  and  the  cut  surfaces  uf 

^i€  solid  viscera  and  of  the  hones  may  appear  as  though  they  had  been  nibbed 

^*iih  some  dark-brown  or  black  pigment     The  disease  rarely  oeeurs  in  ebild- 

|j4»J,  and  the  greatest  number  of  cases  occur  during  middle  life. 

CuLOROMA.— Chloroma  is  a  form  of  round-celled  sarcoma  originating  usu- 
ally in  tiie  jjel'iosteum  of  the  bones  of  the  head  and  face,  and  producing  second- 
^x-y  nodules  in  the  internal  organs  by 
i^ic^tas^tases,   and  characterized  by  a  pe- 
cxiliflr  pale  grass  or  brownish-green  color 
due  to  the  presence  in  the  cells  of  the 
tiiTiK>r   of    numerous    higljly    refractive 
gr«nulea  which  give  the  chemical  reac- 
tiuDis  of  fat. 

General  Characters  of  Sarcoma. 
— ^From  the  preceding  Blatements  in  n- 
gurd  tn  tlie  ditferent  kinds  of  sarcoma  it 
18  scarady  necessary  to  repeat  that  it  is 
in^Beral  a  terrible  and  deadly  disease. 
The  early  diagnosis   and  operative   re- 
moval through  healthy  tissues,   and    at 
a  distance  from  the  disease,  olTcrs  tlu* 
only  pcissihle  hope   of  cure.      Unfortu- 
nately, sarcoma  is  not  in  general  a  pain- 
ful JLHcase    in   its    early   stages^    and    these    tiujKirs    may,    when    situated    in 
positions  not  easily  accessible  to  sight  and  touch,  entirely  escape  the  notice  of 
the  patient  until  they  have  existed  for  some  time  and  have  attained  a  consid- 
ersWe  size. 

Certain  general  characters  of  sarcoma  are  liere  recapitulated :  Origin  in 
ctmneftive  tissue.  Generally  tumors  of  rapi<l  growth.  luirly  they  are  encap 
^iilated;  later  they  iniiltrate,  in  the  worst  forms  almost  from  the  start.  The 
softer  the  consistence  of  the  tumor  and  the  mfire  rapid  the  growth,  the  worse 
the  prognosis.  Owing  to  degenerati\"e  cbauges,  cyst  formation,  hemorrliage, 
aDfl  the  composite  character  of  the  tissues  tbev  contain,  sarcomata  are  often  of 
nacven  consistence,  hardj  soft,  and  fluctuating  areas  alternating  in  the  same 
tumor. 

Differential  Dtaonosir  betwekx  RAR<^f>:\rA  axd  CARriN*>ArA. — Sart^om- 
ata  do  not  tend  to  involve  the  skin  as  early  as  carciuomata^  and  enormous  sar- 


■'iG.  8fi. — Sarcoma  of  the  Vut.va  Sfmulat- 
ING  Hernia.  (CoUection  of  Dr.  Ctiarlea 
McBumey,  Itoosevellt  HnspiUd.) 
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coniflta  may  W-  envered  by  thinncMl  ]n\i  imbroken  akin,  rarcinoma  parly  infcc<« 
tlie  lyiuph  ikkIos;  sareomu  is  <lissoiiiiiiiittHl  iisiinlly  tlirougli  the  blocxl  current 
Lvinpliah'i*  inf<H'tion  is  presdit  only  in  i!ie  later  stiigt^a;  cxix»ptions  tK'CTir — 
nic'lanotie  saretmia.  The  wry  viiscnihir  frirms  may  pulsate.  As  long  at*  they 
remain  encapanlated  they  may  Ik-  movalj**  on  tlie  !>*nrronnding  tiasnea.  Irr^i- 
liir  fevpr  occurs  in  the  rajiitily  gnwing  forms  witlmiit  ulceration;  thi^  13  nai 
the  case  with  earcinomata  ;  they  tlo  not  nntler«;o  sclerotic  ehangci*  of  the  basest 
ment  substaiiee,  hence  the  puckered  condition  of  the  skin  often  seen  over  ca^^^ 
cinoma  13  ahii^ent.  ^ 

Anemia. — No  definite  data  exist  whereby  a  differential  diagnosis  lietwe^ir^J 
careint^ma  and  siireoma  can  be  made   from   blood  changes;   lK»th   are   usna!^^^ 
attend€*d  by  diminution  of  rnJ  ctdls  and  1  hemoglobin  in  their  biter  stages.     X!:^ 
t!je    individual   eases   imirked    differences   occur,    f>\viui^   to   coijiplientioiis    aM.:i^j 
accidental  c*i>ii(litions.     Ih^morrhajLie,  nn^chanicjd  interfen*Mce  wifli  the  ingessli^^^ 
and   digestion   (>f  food,   idciraiiun,   jnid    pyogenic  infection,   or   their  ab^»n> 
largely  d*»tennine  I  he  grade  of  anemia  in  boili  fornii^  of  tumor.     LpuvocytiM^^ 
is  more  regnhirly  present  in  nnoom plicated  cases  of  sarciana  tlum  in  careinotiij^' 
The  more  rapidly  growing  and  nudignnnt  forma,  small  round-eellcd  and  nielan, 
otic  sareoma,  show  a  higher  lenciK'yte  count  than  others.     Tlie  pr)lynnelear  cM?ljg 
are  usmdly  in  excess,     Efmitopftilift  is  believed  by  Mensser  ti>  l^e  a  diagnasfjQ  ™ 
sign  of  value  in  sarcoma  of  the  mednlla  of  the  bones  {  Kwing).     Sarcoma  Uiav  1 
occur  at  any   titue  »>f  life,  but  is  fretfuent  in  youth,      farcinoma  repdarlv 
develops  during  middle  life  or  later;  is  rare  in  youth.     Sarcoma  is  often  pain- 
less in  its  i»arly  stages,      <'arcimima   Is  usually  accompanied  by  more  or  Ica^ 
pain  of  lancinating  character. 
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Epithelial  tumors  are  «lerived  from  the  outer  and  inner  embryonic  layers ^^ 
epiblast  ami  hy}Kjhlast.     They  originate  in  skin,  mucous  membrane,  and  glandu- 
lar organs   |K»ssessing  epithelium.      They  includo   papilloma,  adenoma,  earci- 
noma,  and  epithelioma. 

Fapillama. — Papilloma  occurs  upon  the  skin  and  mucous  membranes.     Tt 
tumor  consists  of  u  bicalized  bvpertropliy  of  the  normal  tissue  elements — epi- 
thelium, connective  tissue,  and  blood-vessels.      There  are  two  varieties  to  h^ 
distinguislied  ;  the  hard  and  soft  papilloma, 

IIakl*  Papilloma  {Vrrntrft). —  ll'^r/.^.— Small,  hard  elevations,  with  fr 
smooth  or  uneven  surface;  in  size  varying  from  a  pin*s  heail  to  a  ipmrter  of  an 
inch  in  diameter;  white  or  pink  in  color,  oecasionally  j>igmented.  They  consist 
of  a  base  of  fibrous  tissue  c<intaining  blncKl-vessels  and  surmounted  by  a  variable 
number  of  layers  of  horny  epithelium.  They  occur  upon  the  general  integn- 
ment,  most  often  upon  the  dorsal  surface  of  the  hand  and  iingers:  are  ofteJi 
multiide.  They  are  common  among  children.  They  are  neither  painfnl  nor 
tenderj  unless  irritated  mechanically.      The  papillary  outgrowths  from  Ums 
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s^irfacc  mav  give  the  wart,  a  iiinnicrrv  apponrarice — vulgarly  a  **  sped  wart." 
Tier  are  Ijelieved  to  tie  iiiotnilable.      Hv|h  ijilnsia  oi  Hie  horny  layers  of  epi- 
thelium affects  tlie  toe;  nails  in  crilain  instances,  nsnallj  tlie  grcjil   toe  nail. 
The  ra^es  I  liaye  seen  were  oUl  wninvn  of  tlie  laborin^i:  c^lasst-s,  often  lM»(hiMden 
and^li^^y*  the  nails  were  grtnJth'  thiekeiied  and  elnn*!:atec|,  soniftimes  a  half 
incli  tliick  and  two  inches  in  leni^th,  r^fteii  curved  npward  over  the  toe  (ony- 
c\\i>m2i^*     Similar  horny  outfj^rowHis,  entanefins^  liorns,  may  take  place  from 
iw  general  intepinient  of  the  forehead,  trunk,  and  extremities;  rarely  they 
arc  uuiltijde.     These  horns  may  reach  several  ineliei^  in  leni^th.     They  occnr 
t¥n!fly  in  old  people,  and  may  arise  from  entaiiecnis  atheromata    (sehaceons 
cvits).     In  yonng  persons  a  comhination  with  an'^ioma  may  <K:*eur  npon  the 
(iiirsal  snrfaces   of  the   tin- 
.giTs    and    toea*      The    base 
of    a  etitane<*us    liorn    nuty 
it'     the    starting    point    of 
tfithelionia. 

Claviis. — Corns  of  the 
krci  and  soft  variety  are 
hrpc^rplasias  of  the  horny 
liij'or  of  the  cpitlcrnus  of 
tilt?  toes  or  sole  of  the  foot. 
Tlic^y  usually  arise  from  the 
c^iritinned  pn*ssure  of  a  had- 
Iv  fit  tiller  hoot.  They  arc  too 
well  known  to  retpiire  a  long 

S  o  I  T    P  A  V  1  I.  L  r >  M  A  ,^ — 
^C  u  ni  inate      \  \  Vi  ris.—T  hese 
oecur  usually  at   the  niueo- 
tutai*»*<^"s  junctions  of  the 
vulva  jind    anus    and    upon 
the  prepuce.      They    occur 
sisontaneously  or  as  the  re- 
sult of  irrttatin£:  diseliarf;es 
frail  the  urethra  or  vulva. 
Tliey  liave  a  framework  of 
S4 iff  fibrous  tissue,  are  cpiite 
viisenlar,    and    arc    covered 

hj  a  rather   soft^    thin    epithelimu.      They    are    often    multiple,    sessile,    or 

[jtvliincidated,  and  may  form  a  eauliflrwer  ii^rowth  of  considerahle  size.     They 

are  pink  or  red  in  color,  soft,  tender,  and   st^nsitive.     \Vh(*u  nmuerons   and 

lurge  they  h<?come  macerated  in  the  secretions  of  the  skin,  and  eroded.     They 

are  then  bathed   in  a  yellow,   ereatuy   dtscliari^e  of  most  ofTcnsive   o(h»r;    the 

ejx^ed  surface  becomes  infected  with  pyogenic  organisms,  and  may  ulcerate. 

18 


Fio.  87. — ^Vkky  KxTKNsivK  Soft  Paj^ili.omata  of  the  PtNis, 
SiMUUATiNo  Malioxant  EpiTHELitiMA.  Curcd  by  opera- 
tion,    (Author's  eolloctitm.) 
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Under  these  conditions  they  may  be  mistaken  for  cancer  of  the  penis.  I  hve 
seen  cases  in  which  the  papillomatous  masses  would  have  filled  a  teacup.  Soft 
papilloma  occurs  as  a  polypoid,  soft,  or  w^arty  tumor  upon  the  mucous  mem- 
brane of  the  larynx,  cervix  uteri,  bladder,  and  rectum,  and  other  mucous  mem- 
branes.    They  may  undergo  malignant  degeneration. 

VilloiLS  Tumor  of  the  Bladder  and  Pelvis  of  the  Kidney. — This  is  an  in- 
teresting form  of  papilloma.  The  tumor  is  common  in  the  bladder,  more  rare 
in  the  kidney.  It  consists  of  a  delicate,  branching  growth  of  slender  processes 
containing  a  connective-tissue  framework  of  delicate  blood-vessels  and  a  thin 
covering  of  epithelium.  The  symptoms  produced  by  these  tumors  are  chiefly 
pain  and  bleeding,  often  of  a  serious  character.  They  may  be  diagnosticated 
by  the  cystoscope,  by  the  passage  of  portions  of  the  tumor  with  the  urine,  and  by 
the  bleeding  in  the  absence  of  other  causes.     (See  Regional  Surgery,  Bladder.) 

Molluscum  contagiosum — Molluscum  epitheliale. — A  rather  imcommon  dis- 
ease, which  usually  occurs  among  children  in  orphan  asylums,  etc.,  in  epidemics. 
Solitary  cases  are  not  common.  The  disease  affects  particularly  the  scrotum, 
sometimes  the  face,  and  is  contagious.  Small  white,  waxy-looking  nodules 
appear  in  the  superficial  layers  of  the  skin,  varying  in  size  from  that  of  a 
pea  to  that  of  a  hazel  nut;  they  slowly  increase  in  size,  and  may  become 
pedunculated ;  in  the  center  of  the  surface  of  the  nodule  a  small  yellow  or 
dark-colored  speck  can  be  seen — the  opening  of  a  sebaceous  follicle.  If  the 
tumor  is  squeezed  a  mass  of  caseous  material  is  extruded,  containing  swollen 
epithelial  cells  and  bodies,  regarded  by  some  authorities  as  the  psorosperms, 
or  coccidiii  of  a  fungus — the  supposed  cause  of  the  affection. 

Adenoma. — Olandular  tumors  having  the  structure  of  a  secreting  gland. 
They  consist  of  a  fibrous  stroma,  containing  tubules  and  alveoli  lined  with 
glandular,  cubical,  or  other  epithelium ;  sometimes  they  have  the  structure  of 
an  acinous  gland.     When  the  stroma  is  in  excess,  and  the  cells  are  few,  the 
tumor  is  called  a  fihro-adenoma.     Sometimes  tubules  and  acini  become  greatly 
dilated  from  retained  secretion  with  the  formation  of  cystic  cavities — cysto- 
adenoma   of  breast,   cysto-thyroid   or   bronchocele,   multilocular   ovarian  cvst 
Adenomata  are  generally  nodular,  encapsulated  tumors  of  firm  or  soft  con- 
sistence, movable  in  the  surrounding  tissues,  of  slow  growth,  and  not  painful 
They  are,  however,  prone  to  undergo  cancerous  degeneration;  the  cells  pro- 
liferate, invade  the  stroma,  finally  perforate  the  capsule  and  invade  the  snr 
rounding  tissues,  and  })ecome  adeno-carcinomata.    There  are  forms  of  adenoo* 
which  form  metastases,  and  recur  after  removal  without  undergoing  this  can- 
cerous change;  such  are  the  malignant  adenomata  of  the  rectum.     (See  also 
Tumors  of  the  Thyroid  Gland.)     Adenomata  occur  especially  in   glandulat 
organs — the  mamma,  the  kidney,  the  liver,  the  thyroid  gland,  the  respiratory 
tract,   the   alinientarv  canal,   the  genital   organs,   ovary,   testis,   skin   (arisin| 
from  sebaceous  glands  and  sweat  glands).     They  are  rare  in  the  submaxillaij 
and  sul)Hngual  glands,  common  in  the  prostate  and  parotid.     They  occur  ii 
the  pituitary  body. 
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k&  already  indicated,  adenomata  varj  greatly  in  size.     In  the*  skin  they 
may  be  only  the  size  of  a  pea;  in  the  breast,  the  size  of  a  fist;  in  the  ovary 
tJier  may  occujiy  nearly  the  entire  ahdoniinal  cavity  and  wei<jfh  many  ponnds. 
Tlie  greater  ntniiher  of  adenr»intita  occur  during  youth  and  early  adult  life. 
Xljef  i^^y?    however,    oceur 
later,     ^^    iii    the    prostate. 
The  aclc'nomata  undergo  cys- 
tic 8ii*i  ciircinoniatons  degen- 
jittion-       Villous    papillom- 
ala  may  form  on  ilie  walls 
of  the  cystic  varieties.     In 
large    cystic    adenomata    of 
ll,^  ovary  calcareous  degen- 
eriitinn    is    not    nncomnicm. 
Ust  year  I  removed  a  lari:i 
tuuioT  of  this  kind,  growing 
from  the  ovary,  which  con- 
tinue J  calcareous  plaques  as 
large  and  as  thick  iis  a  man's 
band.     The   adenomata   are 
u?tially  lienign,  rh>  not  reeur 
after  operation    nur    infect 
tlic  urjzanism.       The    sijmp- 
lom.varc  iisujdly  luec^ianical, 
as  pressure  upon  the  hrain 
in  jideti o tri a  of  the  p i  t ii  i  t a ry 
Wly.    Interference  with  uri- 
nation in    adenoma    of    the 

prostate;  deformity  and  pressure  sJ^nptoms  in  tlie  thyroid  gland^  the  same  in 
large  tumors  of  the  ovary. 

Carciioma, — Carcinoma  is  a  tumor  originating,  like  adenouuij  in  epithelial 
stractiires.  The  general  arrangement  of  the  tissue  is  that  of  a  glandular 
orj^an,  Init  iniperfeetly  and  aljuormally  developed.  There  is  a  fibrous  stroma 
otiataiiiiag  alveoli;  the  alveoli  contain  cells  of  the  e]>ithe]ial  tyj>e  arninged 
more  or  less  irregularly  in  groups  or  masses  lining  or  filling  the  alveoli ;  gen- 
erally the  cells  depart  in  size,  shape^  and  arrangement  from  nr>rnud  glandular 
eijitlieliinn.  They  possess,  however,  an  extraordinary  |>ower  of  proliferatirm, 
Tlicy  iutUtrate,  displace,  and  destroy  the  normal  tissue  elements  of  the  vicin- 
ity, Tbis  process  goes  on  indefinitely.  The  tumor  cells,  moreover,  enter  the 
lymph  channels,  and  are  carried  to  and  lodge  in  tlie  lymph  nodes,  there  to 
nitiltiplv  and  produce  new  tnnu>rs.  Eventually  tumor  cells  find  their  way 
iato  tbi*  bltx>d  current,  and  thus  dissemination  throughout  the  organism  results, 
in  w  tumors  are  formed  in  various  sitUtitimis. 

Carcinoma  also  invades  the  overlying  skin  and  produces  ulceratioiL     The 


Fig.  ^. — Adenoma  of  fiit;  LtKfcAe^r.  *  Jb»t  rve  llmt  X\m  tunior 
i,s  proriijueiit,,  hxu*  ti  jtJiarply  murkrtl  bonlnr  and  tbut  tiie 
t]Li|j|i^le  \^  not  n'tractixl.      (Author's  eoMfL-tum,) 
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ulcer  is  of  irregular  shape.  Its  edges  are  hard  and  adherent  to  the  dee/ 
tissues.  The  base  has  an  unwholesome  appearance,  sometimes  sloughy,  son 
times  covered  with  vascular,  fungating  masses  of  tumor  tissue.  In  the  soft 
varieties  of  carcinoma  rich  in  cells,  a  fungating  bleeding  mass  of  tumor  tiss 
may  sprout  up  above  the  level  of  the  surrounding  skin,  and  grow  with  < 
traordinary  rapidity.  Degenerative  processes  regularly  occur  in  carcinoma 
notably  fatty  degeneration  of  the  tumor  cells,  ending  in  necrosis  and  slouj 
ing  of  the  older  i3ortions  of  the  growth,  while  new  structures  are  continua 
being  invaded  at  the  periphery. 

Cystic,  calcareous,  and  myxomatous  degeneration  also  occur  in  carcino 
as  well  as  hemorrhages  into  the  substance  of  the  tumor.  The  tendency 
the  connective-tissue  stroma  of  carcinoma  to  contract  as  an  accompanim< 
to  the  atrophy  and  absorption  of  the  cellular  elements  of  the  tumor  has  alrei 
been  noted;  the  characteristic  retraction  and  puckering  of  the  skin  coveri 
cancers  is  thus  produced.  Cancer  is  always  an  infiltrating  tumor,  its  v« 
mode  of  growth  precludes  the  continued  presence  of  a  capsule.  Caii( 
occurs  primarily  only  in  tissues  containing  epithelium;  the  skin  and  its  ace 
sory  sebaceous  and  sweat  glands,  mucous  membrane,  and  glandular  orga 
including  the  entire  gastro-intestinal  tract,  the  mamma,  ovary,  testis,  tliyro 
prostate,  pancreas,  the  liver,  the  biliary  passages,  the  parotid,  the  niucc 
glands  of  the  cervix  uteri,  etc.  The  production  of  cancer  in  places  subject 
to  chronic  irritations  and  in  scars  and  ulcerations  (especially  tubercular  a 
syphilitic)  has  already  been  noted.  Cancer  may  also  follow  a  single  trauu 
tism.     Benign  tumors  may  undergo  cancerous  degeneration. 

Cancer  is  inoculable.  Experimentally  cancer  can  be  inoculated  siicce 
fully  on  the  body  of  one  already  suffering  from  cancer,  for  examjile,  fr( 
a  cancerous  ])reast  to  the  other  breast.  The  mucous  membrane  of  the  che 
is  sometimes  inocuhited  from  cancer  of  the  tongue,  etc.  Rarely  this  h.* 
pens  from  one  individual  to  another.  Cancer  of  the  penis  has  been  observ 
in  the  husband  of  a  woman  suffering  from  cancer  of  the  cervix  uteri.  Wh 
it  is  (juite  probable  that  in  the  near  future  the  parasitic  nature  of  cancer  v: 
be  demonstrated  l>y  isolation  and  successful  inoculation  of  a  cancer  germ 
fungus,  as  yet  the  existence  of  organisms  in  cancer  cells  cannot  be  said 
have  a  diagnostic  significance. 

The  regular  course  of  carcinoma  ends  in  the  death  of  the  individual  fr( 
dissemination  of  the  tumor,  and  the  production  of  cancerous  cachexia,  fr( 
hemorrhage,  chronic  sei)sis,  and  exhaustion,  or  in  other  cases  from  star 
tion,  as  when  the  tumor  is  so  situated  that  the  ingestion  or  assimilation 
food  is  prevented,  canccM*  of  the  esophagus,  pyloric  end  of  the  stomach,  int 
tinal  ol)struction  in  cancer  of  intestine;  asphyxia,  when  the  tumor  pre? 
upon  the  trachea,  the  larynx,  or  the  bronchi,  etc.  In  fact,  any  and  ev 
bodily  function  necessary  to  life  may  be  impaired  and  destroyed  in  the  co\ 
of  the  disease.  The  duration  of  life  varies  from  a  few  months  to  many  ye 
The  softer  the  tumor,  the  richer  in  cells  and  poorer  in  fibrous  stroma; 
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uiore  rapid  its  growth,  the  earlier  the  fnniiatioii  of  iiu'tastases  ami  the  devel- 

opTtiQni  of  fatal  lesiona     On  the  other  hand,   a  scirrlioiis  cannnoiiia  of  the 

tr^^a^t  may  grow  very  slowly,  and  not  interfere  with  the  genera!  health  for 

ittixtiy  years.     The  name  in  time  of  cert4n*n  eaiieer.s  of  tlie  skin  (rodent  nicer). 

Jf  is^tolugically,  the  tnnior  tissne  hears   a  likene.^s  to   the  8tnieturei^   in  whieh 

it   has  nrigiuated,  and  thii^  likeness  is  preserved  in  (he  sr<'i»ndai"y  tumors  formed, 

uo      matter   whi^re  sitniited*      We   are   thns   alah*   fn   classify   eareinrimata   and 

Jj^^ide  Miem  iTito  several  tvjies. 

TirK  SiTPKRFiriAL  Filial  ni'  KeiTiiKi.inMA — Skix  Cancer. — This  form  of 
j.^^^t'or  originates  in  skin  and  in  nnieons  niendrranes;  in  the  skin,  either  fn^m 
th^^  stjuanion^?  epirhelinni  of  the  Rete 
i^^a^lpigiiii,  or  from  the  glandular 
(ii-^jr-ims  of  the  skin,  esiK^nally  the 
gel>**^'^^^'5  glands.  The  disease  orig- 
it^£A  tpj*  in  mucous  mendiranes  coverc<l 
^V"  stratified  epitljelinm,  the  nioutli, 
tlmc^  esophagns,  the  hladdrr,  rht*  va- 
gi xr  a,  etc. 

There  is  a  very  chronic  form  of 

exyi  ihelionni    originating,    aeeordirig 

l4»   istiine  ohserver^,  in  the  epithelinm 

of   tlic  Rete  malpighii ;  hy  others  1m»- 

\ievd  to  grow  from   the  glandidar 

stTiK'tures    of    the    skin — the    seha- 

re<>«i*  glands,  the  sweat  glantl^,  the 

hair  follicles,   etc,   and   commonly 

known  as  rodent  ulcer,  formerly  as 

rancrohL     It  is  characterize*!  hy  a 

very  chronic  course  extending  over 

years,  and  givntly  delayed,  or  alj- 

iejico    of    constitutional     infection. 

The  lymph  glands  may  remain  nn- 

.iffected  throughout  the  diseases     It 

affects  the  skin  of  the  face  in  (dd  peojde,  hut  has  W^en  ohserved  as  early  as  tho 
twemy-fifth  year.  It  k'gins  upon  the  cheeks,  the  ahe  of  the  nose,  tlie  eyelids, 
the  forehead,  the  ears,  the  S4'alp,  or  the  neek.  It  may  t)i\gin  in  ii  wjirt,  upon  the 
site  of  a  chronic  eczema,  or  originate  de  nov<^  as  a  firm  rounded  nodule,  or  a 
fl«t  indwrated  phuine  in  tlie  thiekness  of  the  skin.  A  seal?  usually  forms  upon 
the  surface,  whieli  fiiHs  from  lime  to  time,  and  finally  leaves  Ijehind  a  super- 
heijil  ulcer,  wliiidi  hleeds  readily.  Fjnui  inspeetion  little  white  points  may 
^  noted  ii|>oii  tlie  raw  surface,  Hy  pressure  these  may  he  extruded  as 
minute  white  spherules  or  columns,  seen  under  the  microsco|je  to  consist  of 
laasfies  of  hnninated  epitlielia!  cells,  arraiigt'd  in  the  spherules  eoueentricHlly. 
rUey  are  the  so-called  rpithehal  *'  lieiirls.'*     The   ulrerati^m   tends  to  spread 


Fia.  89* — U:oj>KNT  Ukcf:r,  Slowly  (tUowiNa  poftsf 

OF  I'>nUt:LlOMA  UPTKK  iSltIN'   OK  TlIK    N  tCK    Bb- 

Low  TJiK  Kar-     ((\»l|i-riif>ti  *if  Ur  < 'iiarlias  Mcbufw 


On  section,   trade] 
niicruscope,    the*    1 

seen  tn  eousia 
alveolar    fibroiij 
tnre.      The  alvc 
rjiin  spheriral  n<*st 
cyiinderj*    of   eu 
cells. 

Untreated, 
ease  spreads  ^slowly 
the  periphery,  and 
er  or  later  beg]| 
vjide  tlie  clee}] 
til  res;  one  aftei? 
the  features 
shiiwly  eaten  aw^ 
eje,  the  nose, 
the  cheeks^  etc.j 
stroyed,  until 
Iiorriiile  defonuili 
suit  The  ai4 
not  necessarily 
and  eonstitutioui 
fectiou   does 

rule,  oeeur.     This  very  chronic  fnrni  of  e]>idielioma  is  to  l>e  sharp!; 

entiatod  from  the  ordinary  malignant  epithelioma,  such  as  we  see  so  e 

on  the  lip,  |>enis,  and  elsewhere. 

Thk  IxFiLTKATixti  FoR^t  OF  EpTTHELioMA. — In  this  fomi  au  indtj 

nodule  apprnnsj  which  ulcerates,  and  rapidly  infiltrates  the  surrounding 


FlO.  9iK KplTHKLItiMA  *IF  THK  AnKLK  (jlt€>WtNO  UPOV  AN   I  >LD    V^L- 

CEH.    (C'oUectioii  *vf  Dr.  Ctmrlcs  McBuriicy,  Roo»evelt  Htwipitiil.) 


I 


FiQ.  91. — Epitmeuoma  on  the  Doh«L7M  of  thu  Hand  which  Grew  rs  an  Old  Scar.     Katrf 
skin-grafting.     Operative  cure.     Subsequent  history  of  patient  unknown.     (Author's  coUa 
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^Bf  the  ulcer  are  hard  or  ekwated;  the  baae  is  dense  and  infiltrated; 
^B]s  uneven,  bleefls  readily;  epithelial  masses  can  often  be  recognized 
^iiaked  eve.  When  sitcli  an  epithclionm  oeeurs  npon  a  mucous 
1^^  the  surface  is  often  covered  with  papillarj  outgrowtlis  elevated 
^fcirfaee.  The  Ivmph  nodes  soon  become  indurated  and  enlarged, 
^ktional  infeetioii  follows.  The  dia;<n*»sit4  of  thin  form  of  epi- 
^"  the]i*>nta   will   be  more   partieiilarly 

imh'd    in    I  lie   chapters   on   Regional 

Surgery. 

(Jyi.IN  [>Kli-CELLKD  (\\RCIKOMA 

Adicxo-caulia'oma. — Tliiy  form  of 
cancer  originates  in  the  nnicous 
nieml^rane  of  tlie  alimentary  canal 
and  ill  the  mnctms  membrane  of  the 
uterus.  The  tumors  are  soft.  The 
stroma  of  the  tumor  is  generally 
small  in  amount  and  the  cells  are 
abnndanr.  It  frequently  undergoes 
myxonmtons  degeneration. 


[U\!I.OPlN«l    IN    THE    i^CAH        FlO.     9«i. El*lTHKL!OMA     OF    THt     LoWER     Llf, 

i«  \u\     (Collerti*>n  of  Dr.  The  patient,  wiyt,  ns  ih  \iMial  tn  these  cases,  a 

itiKjs^r-velt  HofipjtaL)  pi[w-f^Tnokor.   The  ili?«eft*i*' had  exUted  for  one 

year.    Operative  eiirt%    (Author's  collecUon.) 


LJTDui^R  Cancer — Acinous  Cakcinoma  (Billroth). — ^This  type  devel- 
tUe  several  glandular  orjo^ans  of  the  body — ^the  mamma,  the  testis,  the 
the  kidni*vs,  the  paurreas,  the  liver,  and  other  ghmds.  The  form  of 
Ifl  and   their  arraagenu'nt  vary  according  to  the  organ   in   which  tlu? 


FiG»  94. — fejciuiiiiou^s  i'AiitiNOMA  OF  THE  JiiiEAHT.     Shuwiug  iiiEirked  retraction  of  the  i 
(New  York  Hospital,  seme©  of  Dr.  F.  hL  Markoe.) 

exit  in  moderate  quantity.     The  alveoli  are  often  small,  aometimes  Ion 
tubular,  sometimes  irregular  in  ahape.    The  cells  are  roimrl,  polygonal,  o; 
and  have  lost  their  likeness  in  ^Unulular  e[>itheliiniu     The  tumor   is 
ally  of  firmer  eonsistenee  than  is  tlie  ease  wifh  trhuidiilar  eyiiei*r. 

The  CareiiiniMjita  itre  furtlifr  dassitied  uvrtmlmg  to  tho  relative  ai 
of  struma  and  eeliiilar  olrmeiits,  and  aeeordiiig  to  the  character  of  th 
and  the  appea ranee  of  the  tumor, 


F  the  skin  and  re- 
the  nipple.     Tlic^e 
liaraef«*rized  by  ex- 
less ;    they    1 
ece  of  wood,     Tlie 

•  tiunor  is  so  ImnI 
Ls  when  cut  wit}i  a 

•  often  cause  uleer- 
skiDj,  and  become 

?nt  to  the  surround- 
ed. In  the  breiist 
\\j  occur  in  old 
)metime3  the  dis- 
s  rapid,  sometimes 
One  sees  scirrhous 
in  the  breasts  whiel 
for  many  years, 
^ing  general  iufee- 
08copieally  the  cut 
dJisIi-gray  or  pjray- 
ecdor,  and  eons^ists 
inse  connective  tis- 
■e  and  there  alvenl 
1  the  obJer  portions 
)r   epithelial    cells, 

Iimdergnne    fatty 
and     appear     as 
In  the  newer  parts  of  the  jLi^rowth  the  epithelial  cells  can  still 
lied  under  the  mierr>scope. 

iRV  CAKCiNOifA.^ — A  ft>nu  of  eareinonia  cnntainiuf;:  a  lar^e  excess 

a  small  amount  of  tihrruis  Htronui  is  known  as  ^^ledullary  Car- 

,e  tumor  is  very  soft,  tlie  alveoli  are  very  large,  and  the  stroma 

delicate.      The   tumor   is   exceedingly    maligmmt      The   soft   tis- 

rtlie   ttimor   bears   some    resemblance    to    the    medulla    of    the 
brain    tissue.       The    medullary    carcinoma    sometimes    grows 
;  fonns  a  knobby  snft   tumor,   which  soon   ulcerates   and    forms 
mass  of  bleediug  soft-tumor  tissms      This  is  one  of  the   forms 
t   growth    to   which    tiie    uamc    fifntjifs   hematodes   was    formerly 
ee,  however*  Timiors  uf  the  Breast.) 

Caxckk— (Vviicmo.MA  (iKi.ATixusrM.— lu  tliis  fnnu  of  causer  the 
dft  and  the  cancer  cells^  one  or  both^  have  undergone  myxomatous 


1  Ki,   \*f>, (AHf  INOMA    BfMPLEX    OF  THE    PrEAS^T,    Ul>CEtl- 

AiED.     (Cnollcction  of  Dr.  Ciiarlet*  McUurney,) 


ilr^eneration.     Tlu*  tumor  i^  composeil  of  soft  glimj  tissue.     It  may  oripina^^ 
frfun  an  ordinary  carcinoma  which  \mA  undergone  nuicoid  degeneration,  or  fm^^ 
eanceroiLs  de|rt*iK*ratiou  of  a  luyxonia.     It  is  rather  less  malignant  than  or<^  j^ 
nary  ciineer,  and  is  a  rare  form.     iSee  Keliinococeiis  Multik^idaris,  Vol,  It^  v 

Oeeasionally  eaiieer^  are  observe<l  in  whieh  the  cells  are  hirge  and  swoU^u 
and  sometimes  true  giant  eells  njay  lie  tihserved  in  i-aiviiinmata.     OecasionaJ/y^ 


Fjq,  96. — Cabcinoma  of  the  Femur  anu  Knke  ISecomjary  to  Carcinoma  or  nre  UrsKi^m. 

(New  York  Hru^pital  coUecUonj 


pifinient  is  developed  in  the  eaneer  cells,  and  the  rare  tnmnr  thus  forme 
known  aa  melano-earcinoma*      The  diagnosis  of  the   different  fonns   of 
einoma  will  be  more  particularly  dwelt  upon  in  the  chapters  on   Regioiuf 
Surgery,  ■ 

Cystic  Tumohs 

As  has  already  been  stated,  cystlike  foi'mations  are  common  iii  maiij^ 
forms  o{  tnniors,  benign  and  malii^uant.  In  addition,  there  occur  cystic 
timiors  of  various  origins;  some  of  them  are  true  new  growths;  some  of  them 
are  due  to  the  retention,  in  glandnlar  organs  or  in  their  dncts,  of  Uie  secretory 
products  of  the  gland;  some  of  them  are  due  to  the  presence  in  the  tissucii 
of  abnormally  placed  fetal  structures;  some  of  them  are  due  to  innaminjitory 
processes  in  preexisting  l>ody  cavities;  they  may  l)e  due  to  the  growth  in  the 
body  of  various  forms  of  animal  parasites.  Cystic  formations  may  result  from 
traunjatisms;  such  are  the  blood  cysts  forme*!  by  eollectioTis  of  blt>od,  hema- ^ 
tonuttu,  which  are  not  absorbed. 
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FiQ.  97. — Sebaceous  Cyhts  of  thf  Scalp, 
(Collection  of  Dr,  Charles  McBumoy.) 


Cysts  Due  to  True  Tumor  Formation.- — These  frequeriny  form  in  aflenomata 
when  the  cells  lining  the  tiihiiles  undergo   rapid   proliferation.      The   ducta 
|>6<H)m€  dilated,  and  their  eon- 
tents  undergo  degeneration,  nsu- 
allv  mucoid   or  colloid    degen- 
eration.        These     tumors     are 
coiJiHH>n  in  the  ovary;  the  niul* 
(J pie  proliferating  cysts  of  the 
ovary  are  tumors  of  this  chnr 
acter,  and  may  grow  to  a  very 
largre  size.     The  single  or  ninlti- 
pie  cystic  tumors  of  the  thyroid 
gland  begin  as  adenomata,  and 
their  degeneration   is   followed 
by     tlie  production  of  a   cystic 
mmop.       Another     variety     of 
cystic  tumor  occurs  in  cnnuee- 
tion  with  the  abnormal  devel- 
opment   of    the    teetlij    as    de- 
scribed under  Odontoma.    They 
cause  dilatation  of  the  inferior 
maxillary  bone,  and  may  attain 

a  large  size*  Some  of  them  are  true  proliferating  tumors,  and  some  of  them 
may  finally  take  on  a  sarcon^atons  eharaeter  and  recur  after  i-emoval.  Cystic 
formations  also  occur  in  the  long  lumes;  some  of  tliem  are  the  result  of  degen- 
erative ])rocesses  in  sarcom- 
ata, and  arise  from  myx- 
omatous degeneration  of 
eneliondromata,  or  other 
C(mne<'tive-tissiie  t  ii  m  u  r  s . 
I'liey  occur  most  coimnonly 
in  the  femur. 

Iletenlion  cystg  occur 
wheUj  for  any  reason,  the 
duct  of  a  gland  is  obstrnct- 
ed,  so  that  the  secretion  of 
tlie  gland  eiinnrit  escape. 
The  secretion  gradually  ac- 
cnnndates,  dilates  the  acini 
of  t!ie  gland,  or  its  duct, 
until  a  tumor  of  c<msider- 
able  size  may  l)e  produced. 
The  \\a\h  of  the  sac  are  gradually  distended,  and  by  pressure  the  normal  tissue 
of  the  gland  may  be  gradually  destroyed.     When  such  a  process  takes  place  in 


Fio.  98.— Rark  Coxgenital  Cyst  of  the   Hi  ttock. 
(Sew  York  Hospital,  «cr\'ice  of  Dr.  F.  W.  Murray.) 
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an  important  organ,  such  as  the  kulney,  serious  or  even  fatal  results  ma{ 

low.     (See  IlydridK'plirosis,) 

Retention  cjsts  may  be  flivi(le<l,  acenrdin»r  to  Virehow,  into  three  cli 

(1)   iliieoits  cysts;   (2)   follieiihir  eysts;   (*'i)   i^etentitm  cysts  starting  i\ 

secretory  dnet  or  \hv  acini  of  tire  large  gliind><. 

1.  Mrcotrs  CYSTs.-^^Iueous  cysts  arise  from  the  stoppage  of  the  diwl 

mucous  gland.    They  <x!cur  wherever  mueous  glands  exist — a^  in  the  nterii 

digestive  tract,  the  a 
the  mncons  niembrani 
ing  the  accessory  cavit 
the  nose^notably  in  tl 
tnnn  of  Ilighinore. 

The  sebaceous  cysts  or 
are  a  ci>tuinon  exaraj 
this  form,     Tbey  arise 

tlie  retaineil  s«:H>retJ«»a 
Sf'ljueeous  ghuul  cini 
with  a  hair  f<dlich\ 
cysr8  alsii  fiinn  in  sebi 
glands  where  no  hair 
—as  in  the  corona  t 
penis  and  the  labium  n 
They  vary  in  size  froi 
niite  dots  no  larger  tl 
millet  seed  to  tumoi 
large  as  a  hen's  ej 
larger.  When 
are  of  minute  si 
cur  in  the  <luct  of  the  | 
they  constitute  tliem 
comedones^  or  fclo^H 
occurring  ujK>n  the  nose  or  cbeelcs.  When  larger  tliey  are  retention  eyst«f( 
gland  itst'lf — smooth,  rounded  tumors  Iwueath  tlie  skin.  They  feel  elastlti 
are  adherent  at  one  point,  at  least,  to  the  skin,  although  not  to  the  sulKJUta; 
tissues.  Upon  minute  inspection  a  little  orifice  can  usually  be  dete<!fl 
the  surface  of  the  tumor,  from  which  the  contents  of  the  sac  can  8P 
instanees  be  expressed.  Tliry  contain  a  soft,  white,  eruuddy  material, 
sisting  of  epitheliimi,  fat,  and  ebolcsterin.  Sometimes  the  contents  of 
cysts  undergo  partial  decomposition,  with  an  offensive  odor*  They  arc 
conunonly  situated  upon  the  scalp.  They  have  a  fairly  thick  fibrous 
which  sometimes  becomes  infected  and  suppurates.  Under  such  cireums 
the  cyst  may  burst  externnlly  and  produce  exuberont  granulatinns,  Sn 
inflamed  cyst  may  U:  misttiken  for  epithelioma.     Sebaceous  cysts  are  freq 


Fio.  99. — Sebaceoum  Cyst  of  the  Hack  of  the  Neck, 
lNrErTEt>.  (New  York  Hospital,  scn'ice  of  I>r,  F.  W. 
Murray. ) 
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juultiple.  There  is  another  variety  of  sebaceous  cyst  which  occurs,  not  in  the 
skin  but  in  the  subcutaneous  tissue ;  they  probably  arise  from  misplaced  ein- 
^^rvoaic  cells  of  the  epithelial  type;  they  arc  regarded  by  some  autliorities  as 
true  tumors.  Sebaceous  cysts  sometinies  became  convertetl  into  eijithelionia. 
from  the  base  of  an  inflauied  sebaceous  cyst  there  occasionally  arises  a  cutane- 
ous horn.  Retention  cysts  occur  not  infreipicntly  in  the  liver,  in  the  kidney, 
in  the  Fallopian  tube,  in  the  salivary  glands,  in  the  tear  sac,  and  in  the  gall 
bladder. 

3.  Retention  Cysts. — One  of  the  commonest  forms  of  retention  cysts  is 
known  as  ranuta;  it  forms  beneath  the  ton^ie,  on  the  door  nf  Hie  mouth,  a 
rounded,  translucent  tumor,  of  the  size  of  the  end  of  one's  tliumb  or  larger, 
and  is  filled  with  mucus.  It  arises  from  the  closure  of  the  ducts  of  the 
submaxillary,  sublingual  glands,  and  of  the  ducts  of  tliL'  Blandin-Nnhn 
glands. 

Implantation  Cysts. — Implantation  cysts  originate  fmm  trauma,  usually 
from  punctured  wounds,  whereby  a  p*irtion  of  the  epitlielial  elements  of  the 
skin  is  displaced  from  its  normal  couueetions  and  implanted  in  a  new  sitnatinn 
where  the  ceils  proliferate  and  cause  the  formation  of  a  cyst*  Such  eysis  have 
been  noted  upon  the  palmar  surface  of  a  finger,  upon  the  scalp,  in  the  iris,  au<l 
in  the  cornea. 

Cysts  Due  to  Congenita!  Defects, — ( 'ertain  cysts  arise  when  tububir  struc- 
ttLTes,  nomial  in  the  fetus,  fail  to  close;  they  are  knowu  us  tubidar  cysts.     One 


Fi<j.  100- 


VSTJC  TuMOn  HF  THE  PaLMAR   StHFACE  of  the   MiDm.K    FrNOKK,    FOM.OWINCJ   AN    iNJlTRt. 

Prubfibly  an  implantation  cyst.     (Autluir's  cu^e.) 


1 


of  tlie  common  examples  is  cyst  of  the  uraehus,  between  the  urinary  bladdt^r  nuA 
the  umbilieiis.  The  opening  may  remain  patent  into  the  bladder  or  through 
tli«*  nmhiHcns,  or  both.  Tysts  also  arise  from  the  vitello  intestinal  duet^  the 
parovarian  tubules,  and  Gartner's  duet.     (See  Diseases  of  the  Abdouien,) 
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Dermoid  Cysts. — Dermoid  cysts  are  tumors  containing  more  or  less  perfectly 
formed  structures,  such  as  normally  are  only  developed  from  the  skin  or  mu- 
cous membrane,  and  found  in  localities  where  such  structures  do  not  properly 
exist.  They  were  divided  by  J.  Bland  Sutton  into  four  groups,  namely,  seques- 
tration dermoids,  tubulo  dermoids,  ovarian  dermoids,  and  dermoid  patches 
(moles). 

Sequestration  Dermoids. — Sequestration  dermoids  occur  in  those  places 
where  two  skin  surfaces  have  been  fused  together  in  the  embryo,  and  develop 
from  portions  of  epithelial  embryonic  tissue,  pinched  off,  as  it  were,  in  tlic 
process.  They  occur  in  the  middle  line  of  the  trunk,  posteriorly,  from  the 
occiput,  down  the  spine  to  the  perineum,  in  the  penis  and  scrotum,  and  up 
the  middle  line  of  the  front  of  the  body  to  the  neck.  In  the  face  and  neck 
they  occur  along  the  lines  of  the  branchial  fissures  and  the  fissures  of  the  face. 
In  the  face,  faults  of  development  may  occur,  according  to  Sutton,  in  three 
ways:  a  fissure  persists;  a  fissure  may  close  imperfectly  and  leave  a  fistula; 
a  portion  of  surface  epithelium  becomes  sequestrated  and  forms  a  dermoii 
These  dermoids  occur  at  the  root  of  the  nose,  upon  the  scalp,  frequently  in 
the  neip:hborhood  of  the  orbit,  more  often  at  the  outer  than  at  the  inner  angle. 
They  seldom  attain  a  larc:e  size.  They  consist  of  a  fibrous  sac  lined  with 
epithelial  structures  reseuibling  those  from  which  they  have  developed.  They 
contain  oily  material,  cholesterin,  hair,  epithelial  cells,  sebaceous  glands.  De^ 
moids  in  general  may  contain,  in  addition  to  the  structures  mentioned,  teeth, 
cartilage,  bone,  and,  in  rare  cases,  brain,  nerve,  and  muscle  tissue,  and  some- 
times riidiinentarv  extremities.  Occasionally  the  contents  of  a  dermoid  con- 
sists merely  of  oily  material.  Dermoids  have  been  reported  containing  an  eye, 
and  in  one  case  a  mammary  gland.  The  hair  is  usually  fine  and  light  brown 
in  color;  it  may  be  short  and  curly,  or  cases  have  been  reported  in  whid 
a  thick  switch  of  hair  existed,  in  one  case  five  and  one  half  feet  in  length 
(Mimde). 

Tubulo  Dermoids. — Tubulo  dermoids  occur  in  embryonic  canals,  which 
normally  disappear  before  birth;  of  these,  the  branchial  clefts,  the  thyro-glossal 
duct,  and  tlie  ])ostanal  gnt  sometimes  become  the  seat  of  dermoids.  For  the 
diagnosis  of  these  conditions,  see  Regional  Surgery. 

Ovarian  Dermoids. — All  the  structures  already  enumerated  may  occur 
in  ovarian  dermoids.  Tliey  are  rather  important  tumors  because  they  may 
reach  a  large  size,  and  sometimes  become  infected  with  pyogenic  organism^ 
and  thus  threaten  tlie  life  of  tlie  patient.  They  possess  the  physical  peculiarity, 
on  accoimt  of  the  puttylike  nature  of  their  contents,  that  if  indented  by  the 
examining  fingers  the  indentation  may  remain  for  some  time.  If  they  contain 
a  large  amount  of  hair,  a  crepitation  may  be  felt  when  examining  the  tumor 
(Kocher). 

Dkrmotd  Patch ks — ^Foles. — Moles  are  congenital  pigmented  patches 
upon  the  skin,  and  are  often  hairy.  They  may  be  very  small,  or  may  involve 
a  considerable  portion  of  the  cutaneous  surface.     They  frequently  occur  upon 
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the  face.     Clinically  they  are  important  lit^caiise  tiiev  not  infre{|iiently  become 
xlw  starting  point  of  a  sarconiaj  sometimes  of  the  melanotic  tyj>e. 

Cholesteatoma. — Cbolesteatoma  are  cysts,  sometimes  dermoid,  sometimes 
ath^roniatons  cysts,  the  contents  of  which  are  made  np  of  fat  and  t>f  cryistalline 
plaques  of  eholesterin.  The  name  **  motber-of-j>earl  "  tumor  is  snmetimes  nsed 
OB  flccoimt  of  the  white,  glistening  appearance  of  the  cholesterin  crystals. 
TIjey  occnr  in  tlie  membranes  of  the  l>rain^  sotnctiiiics  in  the  ventricles,  in  the 
niiddle  ear,  the  niasloid  process,  and  the  ]»etrQns  portion  uf  the  temporal  bone^ 
and  in  some  of  tlie  glandnlar  organs,  notaldy  in  the  ovary.  They  are  regarded 
1)7  some  observers  as  belonging  to  the  endotheliomata.  They  are  benign  tu- 
ijiors,  but  may  give  rise  to  dangerons,  and  even  fatal  symptoms — in  the  ear 
by  becoming  infected  and  in  the  meninges  of  the  brain  by  pressnre* 

Ps&mmomata. — These  tnmors  occnr  in  the  interior  of  the  skull  and  in  the 
spinal  canal;  they  are  connected  with  tlie  pia  mater  of  tlie  brain,  and  some- 
timc*s  they  grow  from  tlie  choroid  plexuses  of  the  ventricles.     They  are  su]> 
posed  to  be  related  to  the  endotbeliomata.     They  consist  of  spherical  masses 
of   endothelium  or  epithelium^  surrounded  by  connective  tissue.      They  often 
»tndergr>  calcification.     They  Icad^  if  they  gi*ow  to  considerable  size,  to  pressure 
symptoms  of  a  cerebral  or  spinal  character,  according  to  their  sitnation  to  head- 
ache, and  to  irritarions  and  palsies  of  the  optic,  facial^  trigeminal,  and  antHtory 
nerves.     When  they  aflFeet  the  motor  paths  of  the  brain  or  spinal  cord  tliey 
lead   to   progressive    paraple- 
gias, ataxia,  and  other  symp- 
tDfiis,  ending  finally  in  death. 
Hydroceles.  —  These      are 
cj'stlike     tumors     f-*ontaining 
.leTtiin.      They  occur   when  a 
Ipoiich   of    peritoneum,    either 
Bonnal   or   due   to   a   hernial 
protrusion    of   the    peritoneal 
>ac,  becomes  tlie  seat  of  a  low 
gxa<ie  of  inflammation  nr  ir- 
ritation-    Such  are  hydrocele 
of  the  ttmica  vaginalis  testis, 
i>f  tbe  canal  of  Nnck     Also 
the  serous  efFnsions  into  her- 
nial sacs,  rarely  similar  eflFu- 
su>Tis  between  the  layers  of  the 


Fig.  101.— t'YSTTc  Dilatation  of  Both  Thkfatellar 
BuRS.«.     (Now  York  Hospital,  author *fl  case.) 


front  omentum* 

BiYerticula.  —  These     are 

dilatation    sacs    occurring    as 

Wraial  protrusions  from  mucous  canals.  They  occur  most  often  in  connection 
^ith  the  alimentary  canal,  from  the  pbannx,  the  esophagus,  or  the  intestine, 
aoraetijiies  from  the  urinary  bladder.     Similar  protrusions  occur  congenitally 
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from  the  canal  of  the  central  nervous  system.    These  latter  are  known  B 
cysts.  Aniong  them  may  be  mentioned  meningocele,  cephalocele,  hydreiJ 

cele,  spina  bifida.  A  Ji 
of  the  diagnosis  of  thci 
tions  will  be  found  in  1 
ters  on  Regional  Surg 
Bursse. — Over  cert; 
prominences,  and  win 
c\es  and  tendons  pass  c 
points,  there  exist  nor 
are  develoix?d  as  the 
intermittent  but  chr 
chanical  pressure  an 
tion,  thin-walled,  fib: 
containing  clear  flui 
bling  normal  synovii 
sometimes  e«use  pair 
convenience  by  beco 
flamed.  Such  bursa 
veloped  over  the  pat 
condition  is  known  a; 
maid's  knee"),  some 
neath  the  patellar  tei 
ligamentum  patelhv"), 
tul)erosity  of  the  isch 
the  great  trochanter, 
olecranon  process  of 
over  the  metatarso-ji 
joint  of  the  great  U 
ated  with  bunion  (h 
gus"),  over  the  outer  e 
clavicle.  These  eond 
most  often  due  to  c 
or  to  habit,  such  that 
devt^lops  over  i>«uuts  oxj><^<oil  friH^uontly  to  mechanical  pressure.  Fi 
tails  will  U^  found  under  the  head  oi  Regional  Surgery. 

Parasitic  C?ysts, — KruiNOiXHOvs  ^ Hydatid  Cyst). — ^The  variety 
\voru\  known  a<  T:\'uia  tvhin»HMxvus  inhabits  the  intestine  of  dog 
jaekals,  and  allied  forms.  It  is  a  four-jointed  worm,  less  than  a  c 
an  iueh  in  leiiiith.  The  tirst  joint  is  t!.e  liead.  It  oi^ntains  upon  the 
]M^Muit\enee,  known  a<  the  rost^  Ihnn,  tour  sitekers  and  numerous  hook 
t'ourlh,  or  tern\inaK  joiiir  iv^nrain^  tl.e  uia]*.'  and  female  sexual  appar 
biutHl  in  ilie  one  indiv5d\;al.  T!  e  o\*^  o^u'ained  in  the  excreta  of  tl 
uuimal,  auvl  swallowevl  bv  man  :lirv»ucU  ^.v^nuiminaied  water  or  food. 


Vui.   IIVJ.    -rvsrir   l'>ii.\rATU»N  of  U*»th   Prepatki.lar 
lUu-^v  vNi»i»K  ll«>rii  Oi.Ki'RANoN  BvRS.K.     (Ncw  York 
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^I|1  bv  the  hioph  and  blood-vessels  of  the  intestine,  and  are  earrii^d  bv  tbe 
-^irtJil  eireiilation  to  tlie  liver,  where  tbej  lodge  and  frequently  develop.  EcLi- 
j^ot'occus  is  a  rare  disease  in  Ameriea.  It  oceurs  with  the  greatest  frecpiency 
|jj  those  countries  where  the  ptntple  live  in  dose  eontact  witli  nnineroiis  doers — 
^iittWy  in  leeland,  and  in  sheep' raising  eountries  like  Australia;  on  the  Con- 
tifii^nt  of  Enrof»e  it  is  not  a  very  eouunon  disease. 

The  liver  is  the  nlo^t  frLHjiii'nt  seat  of  the  disease;  the  hini!:,  tlie  kidneys, 
the  spleen,  the  hrain^  the  bones  may,  huwt'Ver,  be  the  seat  of  the  infeetion. 
Wherever  the  embryos  lodge  they  set  np  an  irritation  of  the  tissnes,  and  a 
gbrotis  envelope  forms  abont  the  endiryo;  within  tliis  cnvelojx?  the  eyst  de* 
velops.  It  is  descrilied  as  having  two  walls— an  external  one  formed  of  elastic 
tiiisiie  and  qnite  vascidar,  and  an  infernal  one,  known  as  the  endoeyst,  or 
pttirnehyniatons  layer,  from  the  surface  of  wdiieh  the  so-called  brood  capsnies 
Ji'velop,  and  in  these  the  little  eehinocoeens  licads  or  seoliees  are  formed. 
Tht'!?e  liave  a  soealled  rostellnm,  armed  witli  a  doable  row  of  booklets  and 
fcmr  suckers.  The  capsnle  enlarges,  forming  a  cyst.  The  eyst  may  remain 
imz\v\  or  new  cy^fA  may  devel^ip,  either  witliin  or  witliont  Hie  wall  of  the 
j\im^nt  eyst ;  and  again,  from  the  wnll  of  these  so-called  **  daughter  eysts  * ' 
cither  cvsts  may  form.  The  tnniors  tluis  prodneed  in  the  liver  are  often  **( 
nuisiderable  size;  for  exam]ik%  ihey  may  h<dd  s(*veral  quarts  of  Huid.  Tlie  eysts 
oimtain  usmilly  a  Hear,  light,  straw-colored^  watery  fluid,  of  a*  specific  gravity 
rif  L005,  and  alkaline  in  reaction.  Albumen  is  usually  absent,  nnless,  as  is 
sometimes  tlie  case,  hemorrhage  has  taken  place  into  the  cavity ;  sodium  eblorid 
i^  present  in  ecmsideraWe  quantity.  In  echinocoeeus  of  the  liver  the  eysts  are 
f^iiJ  to  contain  leaein  and  tyrosin^  and  tliose  in  the  kidney  uric  and  oxalic 
acids,  The  recognition  of  the  booklets  estaldishes  the  diagnosis.  Tla^  entire 
^N>lox  is  alwrnt  one  fiftieth  of  an  ineli  in  h'Ugth,  and  the  hnnklets  are  seen 
iiiKlcr  (he  mieroseoj>e,  singly  or  iu  gronps,  in  the  llnid  withdrawn  from  tlie  sac, 
Mnny  of  these  nr'sts  attain  no  great  size;  tlieir  inhahitants  die,  the  fluid 
miitonts  of  the  e\*st  are  absorbed,  and  the  n^ninins  undergo  fatty  or  caleareons 
degeneration.  In  another  form  of  the  disease  iimumerable  minute  cysts,  none 
of  tlieni  larger  than  a  pea,  are  scattered  throughont  the  liver  (eehinocoeens 
mitltiloenlaris).  If  the  cysts  gi*ow  to  considerable  size,  they  nmy  finally  rnp- 
lure  into  one  of  the  body  cavities — if  into  the  peritoneum,  they  may  set  up 
senotis  or  fatal  peritonitis;  if  into  the  alimentary  canal,  the  booklets,  or  even 
eysts,  may  be  passed  per  rectum  ;  if  into  the  pelvis  of  the  kidney  or  the  nrinary 
bladder,  the  characteristic  struetiires  may  be  foimd  in  the  urine;  if  into  tlie 
bmnchi,  they  will  be  fuund  iu  the  sputum.  In  the  abdomen  the  cysts  form 
amunded,  tense,  smooth,  elastic  tumor.  If  one  band  is  p!ae<*d  upon  the  cyst 
vliile  the  cyst  w^all  is  percussed  upon  the  opposite  side,  a  peculiar  vibratory 
tlirill  is  sometimes  felt. 

EejiiNococctTs  CvsT  of  Bone. — The  disease  is  usually  of  the  mnltilocular 
^*ri«'ty.     Out  of  fifty-two  eases  quoted  by  Tillmanns,  eleven  were  in  the  hu- 
iDeras,  eight  in  the  tibia,  six  in  t!ie  femur,  one  in  a  phalanx,  eleven  in  the 
X9 
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pelvis,  and  four  each  in  the  skull,  scapula,  and  sternum;  one  in  a  rib.  The 
tumors  are  of  slow  growth,  and  may  exist  for  years  without  giving  rise  to 
marked  symptoms.  They  may  finally  become  painful,  the  bone  may  become 
enlarged,  and  the  picture  presented  is  that  of  a  central  tumor  of  bone  which 
has  broken  through,  or  is  about  to  break  through,  into  the  soft  parts.  The 
diagnosis  may  be  made  by  the  aspirating  needle  in  some  cases.  They  some- 
times cause  suppuration  and  the  production  of  sinuses.  The  discharged  pus 
contains  much  cholesterin ;  there  is  little  or  no  production  of  new  bone,  as  is 
the  case  with  ordinary  osteomyelitis,  followed  by  necrosis.  As  already  stated, 
the  cysts  are  minute,  the  formation  of  large  cysts  in  bone  being  rare.  Spon- 
taneous fracture  sometimes  occurs.  For  echinococcus  of  other  localizations, 
see  Regional  Surgery. 

Cysticercus  Cellulos.t:. — During  one  of  the  stages  of  its  existence  the 
Ta?nia  solium,  one  of  tlie  varieties  of  tapeworm,  inhabits,  not  infrequently, 
the  muscular  tissues  of  the  pig.  An  animal  butchered  in  this  condition  is 
known  as  "  measly  pork."  If  such  flesh  is  eaten  by  human  beings  in  a  raw 
or  imperfectly  cooked  state,  the  protective  covering  may  be  digested,  and  the 
worm  find  its  way  through  the  wall  of  the  alimentary  canal  and  by  the  blood 
current  to  various  situations  in  the  body — the  subcutaneous  tissues,  the  mus- 
cles, the  brain,  the  abdominal  organs,  the  eye,  and  other  situations.  Whfli 
they  lodge  in  the  brain,  the  eye,  or  other  important  organs,  they  give  rise  to 
more  or  less  marked  symptoms  of  their  presence — epilepsy,  interference  with 
vision,  etc.  When  situated  in  the  subcutaneous  tissues  or  in  muscle,  they  pro- 
duce no  symptoms  save  that  of  their  mechanical  presence  as  round  or  ovoid,  i 
hard  or  elastic,  little  tumors,  varying  in  size  from  that  of  a  small  bean  to  that 
of  a  hazel  nut.  They  are  painless  and  insensitive,  do  not  increase  in  size,  and, 
unless  they  become  infected  and  suppurate,  produce  no  symptoms  whatever. 
The  cysts  may  be  few  in  number  or  very  numerous. 

They  are  to  be  differentiated  from  Fibroma  molluscum  from  the  fact  that 
the  latter  is  situated  in  or  upon  the  skin;  that  the  skin  covering  a  fibroma  is 
frequently  flabby  and  thin ;  further,  tliat  the  fibromata  are  often  pedunculated. 
The  orifices  of  sebaceous  glands  are  often  seen  upon  the  surface  of  a  fibroma. 
Lipomata  and  sebaceous  cysts  are  notably  softer  tumors.  The  neuro-fibroraata 
are  situated  along  the  course  of  nerve  trunks,  and  are  usually  painful.  Thej 
are  to  be  differentiated  from  sarcomata  from  the  fact  that  they  remain  quies 
cent  and  do  not  grow,  and  that  they  are  movable  beneath  the  skin.  Fron 
subeutapeous  gummata  they  are  to  be  distinguished  from  the  fact  that  th 
latter  become  adherent  to  the  skin,  and  finally  break  down,  showing  the  chai 
acteristic  signs  of  late  syphilitic  ulceration. 

When  they  occur  upon  the  conjunctiva  they  form  small  cystic  tumors  be 
tween  the  conjunctiva  and  the  sclera.  They  are  usually  firm,  often  movable 
they  may  have  a  fibrous  cyst  wall,  or,  on  the  other  hand,  the  sac  may  be  9 
thin  and  translucent  that  the  head  of  the  wonn  can  be  seen  as  a  minute  whit 
dot.     The  diagnosis  is  made  certain  by  finding  the  booklets  in  the  extirpate 
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sac.  When  they  are  situated  beneath  the  retina  they  cause  separation  of  this 
Tnemhrane  and  disturbances  of  vision.  If  the  media  of  the  eye  remain  clear, 
they  can  be  sometimes  recognized  with  the  ophthalmoscope  as  little  bluish  cysts 
in  the  fundus  of  the  eye.  The  head  of  the  worm  may  be  recognizable,  and 
the  parasite,  if  alive,  may  even  be  seen  to  move.  In  the  vitreous  humor  they 
set  i^p  an  irritation,  and  produce  cloudiness  of  that  medium.  If  the  head 
meX"ely  projects  into  the  vitreous  humor,  it  may  here  also  be  recognized  through 
the?  ophthalmoscope. 

Teratoma 

Under  this  name  are  included  a  variety  of  conditions  which  depend  upon 
malformations  occurring  in  the  embryo.    The  various  forms  of  double  monsters 
as    ^vell  as  the  congenital  tumors  containing  heterogeneous  masses  of  any  and 
ev'OTv  sort  of  tissue  are  all  included  in  this  class.     They  are  supposed  to  arise 
wVien  a  double  embryo  is  contained  in  a  single  ovum,  and  when  one  of  the 
pnil)ryos  goes  on  to  full  development  while  the  other  develops  incompletely  and 
remains  attached  to  the  former  as  a  parasite.     The  tumors  may,  as  stated, 
(.•contain  every  variety  of  tissue.     From  the  surgical  standpoint  these  tumors 
aro  chiefly  interesting  when  they  oc»cur  in  such  form  and  in  such  situations 
tViat  they  can  be  removed.     Tumors  containing  a  variety  of  tissues  occurring 
in.    the  ovary  and  testis  belong  to  the  teratomata.     They  usually  remain  quies- 
cent (luring  the  early  years  of  life,  and  do  not  take  on  an  active  growth  imtil 
the  period  of  puberty.     The  occurrence  of  teratomata  will  be  spoken  of  more 
pafticiilarly  in  the  chapters  on  Regional  Surgery. 
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CHAPTEK   Vni 

FRACTURES  AND  DISLOCATIONS 

FRACTXJRES 

The  diagnosis  of  fractures  is  to  be  made  partly  from  objective  signs  and 
partly  from  the  history  of  the  case  and  the  subjective  symptoms.  The  difficul- 
ties in  the  recognition  of  fractures  vary  greatly;  in  many  instances  the  pres- 
ence of  a  fracture  can  be  recognized  at  a  glance;  in  others,  ordinary  methods 
of  examination  may  entirely  fail  to  enable  the  surgeon  to  say  whether  a  frac- 
ture exists  or  not. 

Causation  of  Fractures 

Before  speaking  of  tlie  diagnosis  of  fractures  in  general,  it  is  necessarv  to 
refer  briefly  to  the  causes  of  fracture,  and  to  mention  some  of  the  varieties  of 
fracture. 

Predisposing  Causes. — ^lany  more  fractures  occur  in  men  than  in  women, 
owing  to  the  fact  that  men  are  more  liable  to  accidental  violence  from  their 
mode  of  life  and  occuj)ations.  In  young  children  fractures  are  rare.  Certain 
bones,  from  their  shape  and  position,  are  more  liable  to  fracture  than  others 
— the  clavicle  from  its  curved  sha})e,  the  phalanges  of  the  fingers  from  their 
exposed  position.  In  old  age  a  predisposing  cause  exists  in  the  rarefying 
change  in  the  bones  incident  to  senility,  and  fractures  are  relatively  more 
common  in  old  people. 

Active  or  Determining  Causes. — ^Active  or  determining  causes  of  fracture 
are  external  violence — direct  or  indirect — and  muscular  violence.  There 
exists,  also,  a  class  of  fractures  due  to  local  disease  of  the  bone  itself  or  to 
general  causes,  such  that  fractures  occur  from  degrees  of  violence  insuffi- 
cient to  produce  them  in  healthy  subjects;  these  are  known  as  sponlantXiMi 
fractures^  sometimes  as  pathological  fractures. 

Fractures  Due  to  External  Violence — Direct  or  Indirect, — A  in^ 
ture  is  said  to  be  due  to  direct  violence  when  the  bone  is  broken  at  the  poin 
of  application  of  the  force  if)  its  surface;  to  indirect  violence  when  the  frac 
ture  occurs  at  some  other  point  than  that  to  which  the  force  was  applied.  ^ 
very  important  practical  difference  exists  between  these  two  classes. 

Fractures  by  Direct  Violence, — Such  fractures  are  often  accompanied  1 
a  wound  or  contusion  of  the  soft  parts;  such  a  wound  may  communica 
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(iirectly  with  the  point  of  fracture^  or  tlu'  r^mtiiscc]  tisanes  may  subsequently 

glougli  and  expose  the  fractiind  bone.     Sueb  on  injury  may  he  slight  or  of 

iiuv  degree  of  gravity  up  to  tlie  ci'iLshing  of  all  the  tissues  of  the  limb,     Frac- 

tort-^3  by  direet  vif»leuee  occur  umst  often   when  some   portion   of  the  body 

bei^g  at   rest  is  struek  by  a  moving  objeet— a  club,  a  stone,  a   bullet,   the 

wh^el  of  a  wagon  or  locomotive,  or  a  moving  piece  of  machinery;  less  often 

hv   falls  from  u  height  upon  ii  fhit  surface  (unless  the  individual  strikes  some 

fiiti?rveniiig  object  before  reaeliing  tbi^  ground,  or  falln  upon  his  head).     If 

he    falls  ujion  his  feet  or  Inmds  imlirect  fractures  usually  result- — although  in 

siiol  falls  upon  the  feet  direct  cm  si  i  in  g  fracture  of  the  os  cidcis  is  not  unconunon, 

Frfiffttres  hy  I  ml  if  eel  Vioh'ftre. — These  fractures  occur  very  often  as  the 

result  of  falls  either  from  a  height  or  a  simple  fall,  as  from  slipping  upon  ice, 

a    Diisstep,  etc.     The  majority  of  fractures  of  the  long  bones  occur  in  this 

ws^y*     The  force  may  act  in  such  a  manner  that  the  bone  against  which  the 

for^e  is  applied  is  broken,  or  tlirough  the  medium  of  other  bones  the  fracture 

oec?iirs  in  a  distant  bone-    The  bone  may  be  (1)  crushed  ;  (2)  bent;  (3)  twisted ; 

(4. ')  toni  apart,    Exiiniples:  1,  Impacted  fnicture  of  the  neck  of  the  femur  from 

21  £n\\  ujMJii  the  great  trochanter.     2.  ^lanv  frjictnres  of  the  long  lM«nes.     ?k  Frae- 

timTTe  of  the  bones  of  the  Irg  when,  I  he  foot  being  firmly  held,  the  whole  body  is 

rt>t:j0ited.     4.  Fracture  of  the  inlermd  uiiilk^olus  from  nbduction  of  the  foot. 

Musctilar-adlon  Frartures, — Fractures  from  violent  contraction  of  the 
muscles  occur  most  often  in  the  patelhi,  the  olecranon,  occasionally  in  the 
t-immeriis.  Much  more  rarely  the  fenmr,  the  bones  of  the  fi>rearm,  the  leg, 
the  ribs,  acronuonj.and  oilier  bones. 

Spontankous  anu  Patiiolookal  FnACTURE^i. — -As  thr^  result  of  henii- 
plogias,  locomotor  ataxia,  pregnancy,  osteomalacia,  and  prolonged  disuse  of 
llxe  limbs  from  disease  of  the  joints;  the  bones  uuiy  undergo  a  rarefying  oste- 
itii3  similar  to,  and  often  irj  excess  of,  tliat  which  acct>rupanies  old  age;  under 
svich  conditions  fnu'lures  uuiy  rK*cur  froui  (h^grees  of  violence  entii"ely  in- 
adequate to  produce  them  in  heidthy  persons.  For  exam[)le:  The  feumr 
may  break  by  turning  over  in  IkmI  ;  or  the  humerus  while  raising  the  hiuid 
siiildenly  to  the  head;  or  a  fracture  of  the  tibia  by  a  misstep  in  going  d*iwn- 
stairs  or  from  a  slight  blow.     These  fra<*lnres  sometimes  unite  prouiptly, 

Kiirhiiis, — Tn  childreu  who  have  rachitis  tht;  bones  are  sruuetimes  broken 
from  slight  dc^grees  of  violence.  Union  may  be  delayed.  Sarcoma  and  rar- 
chioma,  primary  in  the  boues,  or  due  to  secondary  deposits,  is  not  infreipuMit, 
and  destroys  and  causes  absorption  of  bony  tissue,  and  may  lead  to  fracture 
from  :^lig1it  causes.  While  localization  may  t^^ke  place  in  any  hone,  the  femur 
ii?  mngt  often  affected,  the  humerus  next.  No  symptoms  may  precede  the 
fra^'hire,  or  the  boue  may  have  l>een  the  seat  of  considernble  pain.  Strangely 
eiKJiigh,  the  fractures  unite  in  a  small  pro|>ortinn   of  cases. 

Osifomyelitus, — In  those  cases  of  suppurative  inflammation  of  the  bones 
atttiuled  by  necrosis  there  is  usually  so  large  a  rejirorluetion  of  new  bone 
during  the  separation  of  the  sequestnun  that  fractures  are  not  at  all  likely 
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to  occur  except  as  the  result  of  the  weakening  of  the  bone  by  extensive  ope^ 
ations  for  the  removal  of  the  sequestrum,  or  the  proper  drainage  of  purulent 
collections  in  its  neighborhood.  Under  such  circumstances  fractures  may 
be  produced,  either  during  the  operation  or  soon  after,  during  movements 
of  the  limb.  Such  fractures  always  heal  readily,  and  need  give  the  surgeon 
no  serious  anxiety. 

Echinococcus, — The  occurrence  of  spontaneous  fracture  as  the  result  of 
bone  destruction  produced  by  hydatids  of  the  diaphases  of  the  long  bones  has 
already  been  mentioned. 

Syphilis. — Circumscribed  or  diffuse  gummatous  infiltration  of  the  shafts 
of  the  long  bones  with  absorption  or  destruction  of  bone  substance  may  lead 
to  the  occurrence  of  fracture  from  very  slight  degrees  of  violence.  Such  fra^ 
tures  may  be  attended  by  very  little  pain.  The  distinctive  signs  of  fracture 
are  present.  Under  fixation  and  the  use  of  mercury  and  iodid  of  potash  the 
fractures  commonly  unite  readily.     Delayed  union  is  sometimes  obsen^d. 

Intra-uterine  and  Intrapartum  Fractures. — ^Blows  upon  or  wounds  of 
the  abdomen  of  the  mother  may  produce  fractures  of  the  bones  of  the  fetus. 
Such  cases  are  rare,  and  it  is  not  possible  always  at  the  time  of  birth  to  dete^ 
mine  whether  the  fracture  was  produced  in  ulero  or  during  delivery,  nor  even 
to  state  positively  whether  a  fracture  exists  or  merely  a  deformity  due  to 
imperfect  ossification,  except  by  means  of  a  skiagraph.  Fractures  during  labor 
are  most  often  caused  by  instruments  used  to  deliver  the  fetus,  or  by  the 
manipulations  made  during  version,  more  rarely  by  pressure  against  the  pa^ 
turient  canal.     They  possess  no  special  diagnostic  interest. 

The  Varieties  of  Fracture 

Fractures  may  be  classified  in  various  ways  according  to  the  relation  of 
the  broken  bone  to  injuries  of  the  soft  parts.  We  speak  of  fractures  as  cowr 
pound  or  simple,  A  compound  fracture  is  one  in  which  a  wound  of  the  soft 
parts  exists,  such  that  the  fracture  is  in  communication  with  the  external  air. 
A  simple  fracture  is  one  in  which  no  such  communication  exists.  FractoreB 
may  be  further  classified,  according  to  the  extent  of  the  injury  of  the  bone, 
into  incomplete  or  complete:  "  1.  The  incomplete  fractures  may  be  divided  into 
(a)  fissures;  (h)  "green-stick"  fractures,  bent  bones;  (c)  depressions;  {i) 
separation  of  a  splinter  or  of  an  apophysis.  2.  Complete  fractures  subdivided, 
according  to  (a)  direction  and  character  of  the  line  of  the  fracture,  into  trana- 
verse,  oblique,  longitudinal,  spiral,  toothed  or  dentate,  V-,  Y-,  or  T-shaped, 
and  comminuted;  (h)  seat  of  the  fracture  into  fracture  of  the  shaft,  of  the 
neck,  of  the  upper,  middle,  or  lower  third,  intercondyloid,  separation  of  epipk* 
ysis ;  and,  (c)  if  extending  into  a  joint,  intra-articular.  3.  Multiple  fractures, 
comprising  fractures  of  two  or  more  nonadjacent  bones  and  two  or  more  frac- 
tures of  the  same  bone.     4.  Gunshot  fractures."     (Stimson's  classification.V 

»  "A  Practical  Treatise  on  Fractures  and  Dislocations,"  Lewis  A.  Stimson.     P&ge  22.    Lei 
Bros.     1900. 
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Incomplete  Fractures.— Fissures, — Fissured  fractures  are  characterized  by 
a  crack  or  fissure  in  llie  bone,  but  which  does  not  extend  in  siicli  a  manner 
as  to  prtxiuce  a  separate  fragnient  It  is  frequently  seen  in  the  bones  forming 
the  vault  of  the  skull,  and  is  exceedingly  eniHniou  in  the  sliafts  of  the  long 
bones  as  tlie  result  of  wounds  made  by  steel-covered  rifle  bullets  of  small 
caliber.  It  cannot  be  diagmisticated  except  in  compound  fractures,  uud  in 
these  its  importiinee  depends  ujKm  the  fact  tliat  if  n  fi-isuru  extemls  into  u 
neighlxiring  joint,  it  uiay  furrn  an  avenue  of  iufeetion  from  tlie  fnietufe  into 
the  joint. 

Green-stick  FKACTntE — Bent  Bone, — In  neiirly  all  eases  tliis  is  a  true 
fracture,  which  does  not^  however,  involve  the  entire  tldckness  of  tlie  bone. 
The  bone  is  bent,  splintering  occurs  upon  the  convex  side  of  the  bend,  and 
compression  of  the  bone  upon  the  concave  side.  Tbi.s  form  of  fracture  ck*- 
ciirs  in  tlie  long  bones  of  eliildrcn ;  most  often  in  the  bones  of  the  forearm, 
less  frequently  in  the  clavicle,  and  rarely  in  otiier  situatiims.  It  docs  not 
cxx?nr  in  the  short  bones.  Angular  deformity  exists  as  the  result  of  this 
fracture. 

Depressions.— Depressions  are  indentations  of  the  surface  of  flnt  or  spongy 
bones  produced  usually  by  direct  violence. 

Separation  of  a  Splinter,  uk  an  Apophyris.^ — As  the  result  of  direct 
violence  a  fragment  may  be  cut  or  broken  from  the  surface  of  a  bone.  Such 
injuries  are  commonly  the  result  of  saber  cuts  and  the  like.  The  spongj^  por- 
tions of  the  long  bones,  tlie  external  table  of  the  skull,  are  common  sites.  I 
saw  such  an  injury  (a  siiuple  fracture)  produi?ed  in  the  following  manner: 
A  man  was  struck  by  an  automobile  on  the  outer  surface  of  his  right  tliigh, 
his  legs  were  knocked  from  under  him,  and  bis  body  described  a  somersault 
so  that,  as  he  fell,  his  left  shoulder  struck  against  the  edge  of  the  metal  liood 
covering  the  engine.  A  small  fragment  was  chipped  off  the  posterior  borrler 
of  the  outer  third  of  tlie  left  clavicle.  The  fracture  was  simple  and  the 
continnity  of  the  shaft  was  not  destroyed. 

The  Separation  of  an  Apophysis. — This  occurs  from  violent  muscular 
action^  or  by  violent  traction  upon  a  ligament,  so  that  a  portion  of  bone  is  torn 
aw^ay  from  its  attachment  to  the  ruain  portion  of  the  bone.  Such  a  fragment 
may  be  small  or  of  considerable  size.  Examples  are  fracture  of  the  coracoid 
process  of  the  scapula,  fracture  of  tlie  olecranon,  fracture  of  the  coronoid  jirfx^ess 
of  the  ulna  in  backward  dislocation  of  the  elbow  by  muscular  action,  fracture  of 
the  internal  malleolus  by  iihduction  of  the  foot  in  Pott-s  fracture,  and  fracture 
€)f  the  external  border  of  the  lower  end  of  the  tibia,  also  a  frequent  aecompani- 
fuent  of  the  same  injury. 

Complete  Fractures. — Complete  fractures  fire  those  in  Avhich  ji  hone  is  broken 

into  two  or  more  separate  fragments.     It  is  customary  to  classify  these,  ac- 

<?ording   to   tlie   direcfinii    of   the   line   of    fracture,    into    transverse,    oblique, 

//iixgitiidinal,  spiruh   tiHitlit^t!  or  dentate   V-j  Y-,  or   T-sliiiped,  splintered.      In 

oftlcr  to  economize  space  tlie  details  iu  regard  to  the  diagnosis  of  tlR-  various 
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types  of  fracture  of  the  long  bones  will  be  dwelt  upon  more  particularly  under 
Regional  Surgery.  The  commonest  varieties  are  the  transverse  and  oblique 
fractures,  as  the  result  of  such  violence  as  tends  to  bend  the  bone.  If  the 
broken  surfaces  of  both  fragments  are  markedly  jagged,  the  fracture  is  toothed 
or  dentate.  Certain  varieties — the  V-shaped  fracture,  for  example — occur  most 
often  in  the  tibia.  The  Y-  and  T-shaped,  at  the  lower  end  of  the  humerus  and 
femur,  and  involve  the  elbow-  and  knee-joint  respectively.  A  comminuted  frac- 
ture is  one  in  which  the  btme  is  broken  into  several  fragments.  Spiral  fractures 
are  produced  by  twisting  strains ;  the  line  of  fracture  pursues  a  spiral  course 
along  the  shaft.  Longitudinal  fractures  are  those  in  which  the  line  of  frac- 
ture crosses  the  bone,  either  on  a  very  long  slant  or  is  approximately  parallel 
to  tlie  long  axis  of  the  bone.     They  are  comparatively  rare. 

The  use  of  the  X-rays  have  enabled  us  to  study  fractures  in  a  manner 
formerly  quite  impossible  in  the  living  subject.  We  are  able  in  most  cases  to 
determine  the  direction  of  the  lines  of  fracture,  the  number  of  fragments,  the 
character  of  the  displacements,  the  obstacles  to  reduction,  and  further  to  teD 
with  certainty  whether  our  efforts  at  reduction  have  been  successful  and  whether 
our  dressings  are  efficient. 

Skparation  ok  Epiphyses. — The  epiphyses  unite  at  different  ages  in 
different  bones.  In  men,  union  of  all  the  epiphyses  is  complete  by  the  end  of 
the  twenty-fifth  year ;  in  women,  at  the  age  of  twenty-two.  In  the  young,  such. 
separations  occur  at  the  uj)j)er  and  lower  end  of  the  himierus,  at  the  lower 
end  of  the  radius,  at  the  lower  end  of  the  femur,  more  rarely  in  other  situations. 
The  diagnosis  is  usually  easily  made  from  the  physical  signs.  It  can  be  made 
with  great  ease  by  means  of  an  X-ray  picture.  For  the  diagnosis  of  separatioa 
of  the  epiphyses  and  fractures  involving  joints,  see  Regional  Surgerj'. 

Multiple  Fractures. — By  this  term  is  meant  either  that  two  or  more  l)^ne3 
are  fractured,  or  that  two  or  more  distinct  and  separate  fractures  are  present 
in  the  same  bone. 

Compound  Fractures. — The  existence  of  an  external  opening*  in  the  soft  part3 
communicating  with  the  seat  of  a  fracture  adds  greatly  to  the  gravity  of  the 
injury,  unless  pyogenic  infection  is  avoided.      Compound  fractures  are  pro- 
duced usually  by  direct  violence.     The  force  which  causes  the  wound  of  the 
soft  parts  also  fractures  the  bone.     A  certain  smaller  proportion  occur  from 
indirect  violence  by  a  continuance  of  the  force  pushing  the  broken  end  of  a 
bone  through  the  soft  parts,  thus  creating  a  wound  of  the  skin  from  within 
outward.     In  some  cases  the  fracture,  at  first  simple,  is  rendered  compound  by 
penetration  of  the  skin  by  a  sharp  bony  fragment  as  the  result  of  injudicious 
handling,  of  efforts  on  the  j)art  of  the  patient  to  use  the  limb,  of  involimtarv 
muscular  spasm,  of  imperfect  retentive  apparatus  during  the  struggles  of  an 
insane  or  delirious  patient.     Finally,  by  sloughing  of  the  contused  parts  over 
the  seat  of  fracture.     ('()ui])onn(l  fractures  by  direct  violence  are  often,  from 
the  character  of  the  violence  causing  them,  among  the  gravest  injuries.     Such 
are  the  fractures  resulting  from  the  passage  of  a  heavy  vehicle  over  the  limbs — 
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^locomotive,  a  trolley  car^  or  the  like.     Limbs  ground  up  in  tlio  toothed  wheels 
^i  raoving  macbincTy  or  eauglit  lit'twwn  the  buffers  of  railway  cars  are  cases 
*H  (Nmijxnmd  frj^cture  of  sueli  gravity  that  tlic  mere  broiikiug  of  the  l>one  is  a 
flatter  of  luiuor  iiiip(>rtaure.     Tlie  dia^osis  of  roiiijMiiund  frat^turea  is  iiaually 
easv,  as  far  as  detenu iiiing  tie  presem^e  of  fracture  is  c<-mcerned.     To  estimate 
tie  gravity  of  the  assoeinted  injuries  of  the  soft  parts  is  not  always  so  simple. 
It  is  well  to  bear  in  mind  that  the  size  of  the  opening  in  llie  skin  bears  no 
Uf-cessary  relation  to  the  amount  of  de.stnietion   to  the  sidientaueuus  tissues, 
iwascles,  IdfXKl-vessels,  etc.      It  often  liaj)txms  tliai  the  wmuid  of  the  skin  is 
email  whih*  tlie  injury  to  tlio  deepir  jiarts  in  extrusive.     If  tlierp  is  a  wnond 
of  the  soft  jiarts  in  the  vieinity  uf  a  fruetnrej  even  tlinugb  m*  direct  eonmnnii- 
eation  appears  to  exist  between  the  two,  the  case  should  be  repjardcd  as  a  case 
of  comptJiind  fracture,  luu!  treated   accord  in  *i^ly.     A  large  proportinu  of  com- 
pound fractures  are  attended  by  shock  of  a  grave  and  even  fatal  character, 
owing  to  associated  injuries* 

Gnnshot  Fracturea.^In  the  chapter  on  Gunshot  Wounfls,  mention  has  been 
ma<le  of  some  of  tlie  cliaracters  of  gunshot  fractures.  The  reader  is  referred 
to    tliat  chapter  and  to  wounds  of  regions. 

The  Objective  Sir.Ns  of  Filyctdrk 

The  objective  signs  of  frncture  are  defonuity,  almnrmal  mobility,  crepitus, 
eeeliyuiosis,  swelling,  the  formation  of  blebs.  The  subjective  s^'uiptoms  of 
fracture  include  pain,  tenderness,  loss  of  f auction,  and  with  these  may  be 
included  the  history  of  tlic  injury,  as  related  by  the  patient.     The  deformity 


fltt*     log  — ^pEFPIWnT    IN    RErENT    FRAfTlTRE    OF    RaDHIS    AND    VlKA    IN    TllK    LoWKtl   TttinD    OF  T^JJ 

FuKEAKM,     (New  Vork   Hospital  cuaecUiiii.) 
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following  fractures  varies  greatly*  In  many  instances  an  obvions  k 
angular  deflection  of  a  limb  renders  itself  evident  to  the  most  easnal  ohi 
In  other  instances  the  deformity  may  be  absent  or  slight,  or  it  may  oc 
such  situations  tluit  it  is  very  dithcnlt  to  appreciate*  Swelling  of  the  soft 
near  a  broken  bone  often  takes  place  vqtj  soon  nft^^r  the  receipt  of  tlid 
due  to  effusion  of  blood  fnun  the  vessels  of  the  br(*ken  bone,  j»uriostciiT 
injured  soft  parts.  Such  swelling  may  obscure  the  displacement  uf  the 
bone,  or,  on  the  otlier  hand,  may  lead 
to  an  appearance  of  defonnity  in  the 
bones  themselves  where  none  exists. 


Fla»  104.— Old,  vert  Oblique  Fracture  of 
THE  Shaft  of  the  Femur,  Marked  Long- 
itudinal   DlSPLACEMENTT,    SnOWlNO    GkEAT 

Shortenixo  of  the  Limw.  The  attempt  to 
overeomc  the  shortening  by  an  open  opera- 
tion and  oontinijous  traction  waa  only  partly 
succeR«tful.  The  end  result  was  a  gain  of 
less  than  an  inch  in  the  length  of  the  limb. 
(Author*a  collection.) 


Kio.  105.- — Fracture  of  the  Lower  Ejt 
Radius.      Slight  dif^placcment   of  U 
fragment  toward  the  radial  side. 
collection,) 


i 


Deformity, — Deformity  is  reeognized  by  inspeetion,  palpation,  an< 
snratitm.  In  order  proporly  to  examine  a  fracture,  it  is  desirable  th; 
sides  of  the  ImkIv  slioiiltl  Ih:^  exfx^sedj  fret?  from  clothing,  80  that  the  appt 
of  the  injiiRnl  limb  or  part  may  be  compared  wilh  that  of  the  sound  on« 
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limbs  slioiilil,  moreover,  he  hi  identical  positions  with  respect  to  the  trunk,  and 
tlie  different  portions  of  each  limb  in  the  same  relations  \vitli  respect  to  one 
another.  Only  in  this  manner  can  a  proper  comparison  he  made.  In  fractures 
of  the  upper  extremity  the 
shoulders  sliould  he  level, 
the  arms  abducted  to  the 
eaine  extent,  tlie  elbows 
flexed  to  the  same  degree, 
and  palms  pronated  or  su- 
pinated  to  the  same  degree* 
In  fractures  of  the  lower 
ejttremity  the  patient  must 
lie  flat  en  his  back  and  a 
line  drawn  through  the  an- 
terior superior  spines  of  the 
ilia  must  be  at  right  angles 
to  the  median  plane  of  the 
trunk,  the  legs  parallel  and 
as  near  togetlier  as  possible, 
the  knee-  and  hip-joints  ex- 
tended. 

The  general  contour  of 
the  injured  limb  is  often  so 
changed  that  fracture  is  at 
onee  suspected.  The  limb 
may  appear  bent  or  short- 
ened, and  broader  and  thick- 
er than  norniaL  The  lower 
fragment  may  be  rotated 
through  gravity  or  museuhir 
action.  A  distinct  promi* 
nence  or  a  depression  may 
he  seen  where  a  level  surface 
should  exist,  or,  if  the  l>ane 
be  subcutaneous,  a  marked 
departure  from  its  normal  outline  may  be  quite  evident.  The  whole  extremity 
may  be  depressed,  and  fall  downward  or  inward  as  in  some  fractures  of  the  clavi- 
cle. It  goes  without  saying  that  a  tliorougb  knowledge  of  the  topographical  anat- 
omy of  the  part  is  indispensable  for  a  proper  appreciation  and  interpretation  of 
the  changed  relations  of  bony  landmarks  on  the  two  sides.  The  skin  may  be 
ca tight  and  held  by  the  sharp  point  of  a  bony  fragment.  The  attitude  of  the 
individual  may  even  be  quite  characteristic  in  certain  forms  of  fracture, 

Ecohymosis. — ^Ecchymosis  is  present  after  most  fractures,  but  may  not  ap- 
pear for  several  days.    It  often  appears  at  a  point  below  the  seat  of  fracture— 


Fia»  106, — FrucTuriB  of  tite  Radixts  and  Ui^a. 
(New  York  Hospital  odlection.) 
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near  the  elkw  in  fractures  of  the  upper  part  of  the  buirienis,  in  the 
ankle  in  fractures  of  the  leg.     In  fractures  of  the  forearm  and  leg  la^ 
containing  clear,  pink  or  bloody  serum  frequently  form  upon  the  skin 

the  first  twenty-four  hotiri 
fruetnres  involving  joint.**  a 
effusion  of  hloml  takes  plaei 
the  joint,  and  often  forms  a 
incut  swelling  outlined  b; 
nttaehments  of  the  joint  ea 
This  is  esjieeially  notable  in 
tures  of  the  patella.  The  11 
tion  of  the  limb  will  show 
tusions,  abrasions,  or  woiin 
situated  that  a  probable  0 
si  on  may  be  drawn  as  to  wl 
the  fracture  was  due  to  dir 
indircrt  violence,  and  eve 
prohahle  character  of  the 
iurv — transverse,  oblique,  f 
comminuted,  etc- — may  hi 
mised.  A  \vound  conununi 
with  the  fracture  is  visil 
once.  A  pointed  fragme 
bone  may  even  be  seen  m 
ing  through  tlie  skin,  f 
Dy  palpation^  ineqiialit 
outline  of  the  suspected  \m 
oflen  be  aiii>rceiated ;  the 
may  sink  into  a  crevice  be 
the  fragments.  If  much  \ 
exists  near  the  ]x>int  of  frael 
may  sometimes  be  gently  p 
away  with  the  fingers,  m 
thickness  of  tissue  bctwef 
surface  and  the  injure  J 
thus  consideralily  dimin 
The  prespuce  of  extravasated  hhx>d  will  give  rise  to  a  pcx*uliar  sensati 
soft  crcjdtation  quite  unlike  that  produced  by  the  grating  of  bone.  By 
tion,  also,  tlie  character  of  the  displncement  and  the  shape  of  tlie  line  of  fr 
may  be  made  out  in  tliose  bones  which  are  subcutaneous,  notably  in  the  c 
and  in  the  tibia.  In  comminuted  fractures  the  number,  size,  and  shape 
fragments  may  sometimes  be  more  or  less  perfectly  estimated. 

Abnormal  MobiHty*^ — A  point  of  fnlse  motionj  as  it  is  called,  detecte 
bone  wliere  such  motion  does  not  normally  exist^  is  positive  evidenc 
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presence  of  a  fracture.  In  some  situations  and  in  complete  fractures  the  recog- 
nition of  this  sign  is  entirely  simple*  This  is  the  case  wltli  most  fractures  of 
the  shafts  of  the  hiug  b^mes,  Wlien,  however,  tlie  fntcture  is  ineoinplete, 
impacted,  or  very  deeply  placed,  or  very  near  a  joint,  or  where  one  fragment 
is  very  small,  the  sign  uiay  be  absent,  or  difficult  or  impossible  to  obtain.  In 
bones  which  are  very  elastic — the  fibula  and  the  ribs,  for  example — a  feeling 
of  mobility  due  to  such  elasticity  may  be  mistaken  for  a  fracture. 

The  method  of  examination^  whereby  the  surgeon  seeks  to  obtiuu  this  sign, 
differs  in  diflFerent  bnnes  and  situations.     The  manipulation  should  he  con- 
ducted with  gtmtleness  in  order  to  avoid  inflicting  upon  the  patient  unnecessary 
pain  or  further  injury.     The  sign  is  most  easily  appreciated  in  fractures  of 
the  shaft  of  the  humerus  and 
of    the    femur.       The    surgenu 
grasps  the  limb  near  the  elbow, 
or  at  the  knee,  respect ively>  and 
makes  slight  lateral  uiovemeuts 
of  the  kme,  usually  the  abuor- 
mal  mobility  is   appreciated   at 
once.     Where  two  bones  exist, 
as  in  the  forearm   and   in   the 
leg,  and  both   are  fractured   at 
nearly  the  same  level,  the  sign 
will  again  be  very  easy  to  obtain 
by  ffcntle  lateral  movements  of 
tbe  forearm  or  log,  respectively. 
If  rlie  bones  are  broken  at  dif- 
fuivnt  levels,  the  mobilily   will 
be  less  marked,  but  will  uever- 
tljeless  be  easy  to  appreciate  in 
most  instances  by  man ipulat inns 
similar  to  those  d<^scribed. 

If  but  one  bone  of  the  fore- 
^nii    is    broken,    mobility    may 
^^nerally  be  detected  in  tbe  fol- 
Jowing  way:  The  surgeon  grasps 
tlie  bone  between  the  fingers  and 
tixe   thumbs  of  either  hand,  the 
tips  of  the  fingers  being  sepa- 
irated  an  inch  or  more:  he  then 
makes  slight  lateral  motions  as 
tlioiigh  he  w^ould  move  the  por- 
tions of   bone   grasped    betwem 
other,  and  this  nianipiilatinu   is 
the  bone. 


Fig 


laS, — FiiAmmE  OF  the  Tuua  anu  Iihula. 
(New  York  Hospital  colli^ct.ion.) 


the   fingers   of   either   hand,    one    upon   tbe 

parried  out  throughout  tbe  entire  length  of 

If  a  fracture  of  the  upper  portion  of  the  radius  is  suspected,  the 
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hand  grasps  the  elbow  witli  the  thumb  upon  the  head  of  the  radius;  will 
other  hand  the  surgeon  holds  the  hand  or  wrist  of  the  patient,  and  makes  g 
movements  of  pronation  and  svipination*  If  the  head  of  the  radius  doe 
rotate  lic^neath  the  thumb  during  tliese  movements,  t!ie  radius  is  fracturec 
Complete  fractures  of  the  ^haft  of  the  tibia  alone,  oceurring  as  it  do 
commonly  by  indirect  violence  at  the  junction  of  the  middle  and  lower  t 

of  the  leg,  can  iisuall 
recognized  by  simple 
ipulations.  Fracture  c 
fibula  alone  may  or 
not  present  this  sign  i 
easily  recognizable 
The  most  common  poi 
fracture  in  the  fibula 
short  distance  above  t! 
ternal  malleolus^  prcx 
by  iudirect  violence  ii 
lent  abdut'tion  of  tlie 
mobility  can  sometim 
recognized  by  direct 
sure  at  the  point  of 
ture.  In  other  casei 
following  procerlure  m 
used:  The  surgeon  ] 
]us  tlinmb  upon  the  t 
the  external  malleolus 
with  the  other  hand  p 
upon  the  shaft  of  the 
above  its  articulation 
the  astragalus  an<l  tibia.  The  fibula  may  be  felt  to  rock  to  an  abnormal  d 
upon  the  astragulus,  so  that  the  upper  end  of  the  lower  fragment  is  i 
move  outward,  or  the  pressure  upon  the  shaft  of  the  bone  is  gradually  si 
upward  upon  the  leg,  and  in  some  eases  it  will  be  foimd  that  when  a  o( 
level  is  reached  the  tip  of  the  malleolus  no  longer  moves. 

In  fractures  in  the  neighborhood  of  joints — the  upper  end  of  the  bun 
the  upper  part  of  the  femur,  and  the  upper  part  of  the  tibia — slight  i 
movements  of  the  shaft  of  the  bone  may  be  made  while  one  hand  grasj 
upper  end  of  the  bone,  above  the  supposed  point  of  fracture.  If  the 
end  of  the  bone  does  not  follow  the  shaft,  a  fracture  is  present.  This 
of  course,  fails  in  incomplete  and  impacted  fractures;  it  is  sometimes  of 
value  in  fractures  of  the  surgical  neck  of  the  humerus,  where  the  tnljen 
are  grasped  with  the  fingers ;  rotary  movements  are  then  made  of  the  hit 
by  grasping  the  elbow;  if  the  head  of  the  bone  is  attached  to  the  sha 
tuberosities  may  be  felt  to  roll  back  and  forth  beneath  the  fingers.    In  fra 
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of  the  condyles  of  tbe  hiimems  and  of  the  femur,  or  wlicn  a  small  portion  of 
bane  is  torn  away,  as  in  separation  of  tbe  greater  tuberosity  of  tbe  ImmeruSj 
the  surgeon  strives  to  grasp  the  condyle  or  tbe  tuberosity,  as  tbe  case  may  be, 
utid  niovf  it  in  tbe  plane  of  tbe  fraetiire  upon  tbe  sbaft  of  tbe  l>one. 

Crepitus. — ^Another  positive  sign  of  fracture  is  tbe  grating  sensation  felt  or 
aou^nJ  beard  when  two  fractured  bone  surfaces  are  moved  one  upon  tbe  other. 
Itl  order  that  this  sign  shall  be  present  it  is  not  only  necessary  that  the  fragments 
slioulJ  move  freely,  but  also  that  no  soft  tissue  should  intervene;  consequently 
tfci^  sign  is  absent  in  impacted  fractures,  in  fractures  with  longitudinal  separa- 
tion, and  in  cases  where  muscles,  tendons,  or  other  soft  parts  intervene.     It  is 
n.T*>5t  marked  In  fractures  of  tbe  shafts  of  the  long  bones  where  great  mobility 
e3CJists»  in  comminuted  fractures,  an<l  in  general  where  the  other  positive  signs 
of    fracture  are  most  evident.     It  may,  however,  be  absent  or  bard  to  obtain 
in.    oblique  fractures  with  much  overriding,  for  in  such  casc*s  the  soft  parts  may 
}p^^    interposed ;  it  is  of  course  absent  in  all  incomplete  fractures.     Usually  tbe 
gi^m  is  elicited  by  the  same  manipulations  through  which  the  surgeon  seeks  to 
r^?*:?ognize  abnormal  mobility.     It   is  not  a  sign  which  should  he  sought  for 
r>^?Tsistently  and  by  means  of  extensive  and  strenuous  manipulations,  on  account 
of   the  danger  of  producing  further  injiiry  to  tbe  soft  parts.      Occasionally 
ex'^pi^^s  occurs  in  the  examination  of  a  fracture  as  a  loud,  sliarp  click,  distinctly 
a.i.mdible  to  bystanders.     More  often  it  is  simply  a  grating  sensation  felt  by  the 
gxirgeon's  fingers;  it  may  be  mistaken  for,  or  confounded  with,  other  conditions: 
tli«  softer  grating  which  accompanies  separation  of  an  epiphysis  through  its 
c^Ttilage;  the  grating  wdxicb  occurs  in  joints  whose  cartilages  are  erorled  from 
di;sease;  the  crepitation  of  subcutaneous  emphysema  accompanying  fractures 
of  the  ribs  or  wounds  of  the  pleura  and  lung;  the  crepitation  of  inllamed  tendon 
sheaths  occurring  w^ben  the  tendons  are  moved ;  the  crepitation  of  a  bkHxl  clot. 
-A   differentiation  of  these  various  forms  of  crepitation,  while  simple  em)ugh 
in  most  instances,  is  possible  only  to  those  who  have  had  experience. 

Kensnration. — In  order  to  detect  tbe  presence  of  shortening  in  a  limb  or 

&n   increase  in  circumference  or  in  diameter,  when  the  fracture  involves  the 

articular  extremities  of  certain  bones;  measurements  with   a  tape  or  with  a 

pair  of  calipers  are  sometimes  used.    Such  measurements  are  only  approximate, 

and  cannot  be  made  wdtli  absolute  accuracy  for  several  reasons.     It  is  rarely 

possible  to  apply  them  in  cases  of  suspected  sliortening  to  tbe  extremities  of 

the  fractured  bone.     They  must  usually  be  taken  from  a  bony  point  upon  the 

trunk  to  another  bony  point  beyond  tbe  seat  of  fracture.     These  bony  points 

are  always  more  or  less  flat  or  rounded  surfaces  of  bone  covered  by  fat  and 

skin  movable  upon  the  bone  beneath ;  sometimes  the  exact  locality  of  such  a 

proininence  is  obscured  by  the  swelling  of  tbe  overlying  soft  parts. 

In  the  case  of  tbe  humerus,  the  tip  of  the  acromion  and  of  the  external 
condyle  of  the  humerus  are  the  points  between  which  the  measurements  are 
taken.  A  similar  measurement  is  taken  upon  the  opposite  aide  of  the  body 
and  the  results  compared.     It  is  necessary  that  the  two  limbs  should  be  in  the 
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sumo  }>c>sili<»n  relative  to  tbe  trunk  nnt\  tlii^  iili'imid  fossa.  In  tlie  lower  extrPm- 
ity  tlie  iiirjisiirements  are  iiiafle  frum  llie  iuitrrifir  si]]N*ri(>r  s|miio  uf  the  ililirn 
to  tlie  tip  of  tlie  external  iiialleoliiH.  Tlie  s\miv  of  (he  ilium  is  alwivc  and  to  tlie 
outer  side  of  the  (X-nter  of  itiotjon  at  tlie  hi|hjoiiit,  8<>  tlint  the  iliae  jsjiine,  the 
center  of  motion  at  tlie  hip-joint,  and  the  external  malleolus  form  the  apicea 
of  the  angles  of  a  triangle,  and,  according  as  the  lower  extremity  is  more  or' 
less  abdueted  or  adilueted,  the  long  aide  of  the  triangk' — namely,  the  di.stanoe 
from  the  anti^riur  suju^rior  spine  to  tlie  external  jmiUeoIuis — will  vary  in 
length,  being  shorter  when  tht*  thigh  is  abdueted  and  longer  when  tlie  thigh 
is  addueted  irresjierlive  of  wliftber  the  length  of  the  lower  extremity^  tli« 
other  long  side  of  the  trianghj — namely,  the  distanre  frouj  the  e«*nter  nf  mo- 
tion at  the  hip-joint  to  tlie  external  ^^^ 
malleolus — varies  or  nur.  ^^^^  I 


Fifi.  no. — Fracture  of  the  Skaft  of  the  Vk-       Fig.  111.^ — Fii\t-riTriE  of  thk  8iiapt  oi-  the  li 

MUH  IN  A   Fkmalk  t>ni,i>  Agkd  Ti:n.     I'nioii  MhJti  8  in  a  (*iuli>,  I'mion  with  (.>vl:futlm^4 

with  ovorriiling.     Tbc  fM-ritxHlml  bridgcn  uhing  Showing  jneriosti'al   briilg**  uniliiig  fminuen. 

which    oH«ificatinri    Iihs   tak^'n    jilurc   art*  wdl  iX-^ruy  takfri  by  the  author  hlk  wet^ka  ^ter  I 

Khowii.      Ill  sfjite  t>f  tlif^  niark<?cl  nv*^rri<hfig  ihe  fratrture  occurrfd.) 
functioiml  resiih  in  this  c&sc  wojs  fairly  good* 
(X-my  picture  by  thf  nulhor.) 

Aecordingly,  in  eouiparing  the  length  of  the  two  limbs,  it  is  necessary 
they  shoubl  lie  in  the  same  relative  position  in  respeet  to  the  pelvis.     This  nm 
be  accomplished  aa  follows:  The  patieut  is  ]>laeetl  upon  his  back,  upon  a  le>r^ 
surface,  with  the  limbs  extended ;  a  cord  or  straight-edged  stick  is  laid  acrc^f 
the  anterior  sn^K-rior  .s(>incs.     ^fidwny  liotween  the  spines  a  string  is  fastea.^^* 
and  extended  downward  Ix'tween  the  feet  and  at  right  angles  to  the  stict 
string  crossing  the  spines.     The  internal  malleoli  are  then  placed  eqnidisl 
from  the  string  and  close  to  it;  nieasurement  may  then  lie  made  from  the  spm: 
to  the  external  malleoli  of  either  side,  aud  then  compared.     With  the  nttmi 
jirecautionSj  an  error  of  half  a  centimeter,  or  even  niore^  is  still  possible. 


1 


Another  source  of  error  is  based  vijh>ii  tfie  fact  that  in  niiiiiy  pf^rsons  a  degree 

o/  asviometry  iionnally  exists  in  the  lengtli  of  t}ir  liinhs  iijiuii  the  two  sides  of 

the  IkkIj   of   which   tlie   individual    is    usually 

unconscious;   this  mav  auiount  to  an   ineli  nr 

tnore  in  the  lower  extremities.     A  further  error 

is     the  }>i)ssihle  existence  of  a  former  fracture, 

foi*  which  ini|uiries  shoidd  ahvays  be  made.     In 

fraactun^s  involving  the  hirge  joints,  circumfer- 

eix  tial  ineasurenienta  of  tl»e  joints  are  often  ren- 

d^^red  inaccurate  bv  the  presence  of  i> welling. 

r:K:i.crease  in  the  width  of  a  joint  is  best  detected 

I>^-  the  use  of  a  pair  of  calipers  such  as  are  em- 

f>l<tjed  by  obstetricians.     Thus  the  ellK>Wj  the 

h^^m^ee,  the  ankle  u^ay  be  measured^  and  an  in- 

c:r^ase  of  the  width  of  the  joint  detected    in 

•me  fractures  of  the  condyles  of  the  humerus 

,:Knd  fennir.      In  Pott's  fracture  of  the   ankle 

'ith  separation  of  the  fibula  and  tibia,  the  in- 

r:**ea8e  in  the  width  of  the  joint  may  be  quite 

larked^ 

SuBJEfTivE  Symptoms 

Loss  of  Fimction,' — The  Ims  of  function  ac- 

^^ompanying  fracture,   although   nearly   always 

pi-eaent  to  some  degree^  varies  much.    It  results 

from  mechanical  causes,  rarely  from   injuries 

to  nerve  trunks,  and  is  caused  or  incresised   in 

many  instances  by  pain,  or  the  fear  of  pain. 

In  case  of  coniiilete  fracture  of  the  femur  or 

humerns,   loss  of  function  is  nsuaily  complete;   the  limb  lies,  or   hangs,   as 

if   dead.      In  some  cases  of  fracture  loss  of  function  may  be  very   slight 

I    have  knowm  an  intoxieated  man  to  Avalk  up  three  flights  of  stairs  with  a 

fraetnred  tihia  and   fibula,  from   which  injury  he  subsetpiently  died.      Prize 

fighters  have  been  known  to  continue,  and  even  win,  a  battle  with  a  fractured 

ulna.     Where  two  Ixmes  exist,  as  in  the  forearm  and  leg,  the  loss  of  function, 

alttougb  usually  present,   nmy  be  only  partial  or  slight      Individuals  have 

'^atlked  witli  an  impacted  fracture  of  the  neck  of  the  femur  in  numy  instances. 

It    is  to  be  remembered,  also,  that  other  injuries  than  fractures  may  prodiice 

lo6^  <»f  function. 

Pain,^— Localized  pain  and  tenderness  is  present  in  nearly  all  cases  of  frac- 
ture; it  is  sometimes  slight  in  persons  who  have  locomotor  ataxia  and  some 
otlier  diseases  of  the  central  nervous  system,  and  may  1k^  obscured  by  delirium 
or   anite  alcoholism.     The  pain  of  fracture  is  elicited  by  pressure,  and  upon 
moTemeiit  of  the  fractured  bone.     Spontaneous  pain  may  be  moderate,  or  even 


I 


I'lu.  IIU.  IjiACiuitL  UK  J  lit:  Tibia 
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fitie  year  ttftW  tlie  injury  win  r*»- 
e<4 ved.  The  f uiietioniil  rcetul  t  was 
fsiir;  though  tlie  piirieiil  slilJ  miu- 
pluineil  uf  [mill  in  Lhe  h-^  while 
Will  ki  11^, 
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absent,  as  loii^  as  the  j)art  is  kept  quiet.  Pain  is  elicited  by  pressure  at  tiro 
point  of  fracture  by  crowding  the  broken  surfaces  of  bone  together,  or  moving 
them  one  upon  the  other.  In  examining  superficial  bones,  finger  pressure  may 
be  used  at  successive  points  along  the  bone.  When  the  point  of  fracture  is 
reached  the  patient  almost  always  gives  evidence  of  severe  pain.  The  emls 
of  the  broken  fragments  may  be  crowded  together  in  the  long  axis  of  the  limk 
In  fractures  of  the  ribs,  pressure  upon  the  sternum  often  gives  rise  to  pain  at 
the  point  of  fracture.  In  long,  slender,  and  elastic  bones,  like  the  fibula,  pres- 
sure upon  the  bone  by  squeezing  the  leg  may  give  rise  to  pain  at  the  fractured 
point.  The  patient  may  be  directed  to  make  voluntary  movements,  and  to 
contract  certain  sets  of  muscles  w^hile  the  limb  is  held  in  a  fixed  position. 
Gentle  rotary  movements  of  the  limb  may  be  used.  Extreme  local ize<l  pain 
and  tenderness  are  very  valuable  signs  of  fracture,  and  may  be  sufficient  in 
themselves  to  establish  the  diagnosis. 

The  History  of  the  Patient  and  of  the  Accident. — ^It  often  happens  that  a 
patient  who  Jias  suflFered  a  fracture  has  been  so  disturbed  by  fear,  pain,  and 
emotional  excitement,  alcoholism,  or  the  unexpected  and  imobserved  character 
of  the  accident,  or  by  the  unconsciousness  or  shock  produced  by  the  associated 
injuries,  that  he  is  unable  to  give  any  intelligent  account  of  the  occurrence. 
On  the  other  hand,  he  may  be  able  to  describe  the  accident  so  that  the  sui^eon 
may  know  that  the  fracture  was  caused  by  direct  or  indirect  violence  or  by 
muscular  action.  At  the  time  w  hen  a  bone  is  broken  the  individual  may  hear 
or  feel  a  distinct  snap.  He  will  often  be  able  to  describe  changes  in  the  shape 
or  appearance  of  the  limb  following  the  accident,  and  the  degree  of  loss  of 
function  from  which  lie  suffers.  A  history  of  previous  fractures  and  of  pre- 
disposing causes  to  fracture,  such  as  injury  or  disease  of  the  bones,  a  preexistent 
malignant  growth,  etc.,  can  be  sought  for,  and  sometimes  obtained.  The  diag- 
nosis will,  however,  in  general  (le]x?nd  upon  tlie  objective  findings.  If  after 
ordinary  methods  of  examination  the  diagnosis  is  still  obscure,  a  general  anes- 
thetic may  be  administered;  the  diagnosis  may  then  be  sometimes  verified  and 
the  fracture  dressing  applied  w4iile  the  patient  is  still  unconscious.  It  is, 
however,  in  the  obscure  and  doubtful  cases  of  fracture  that  the  X-rays  find 
their  greatest  field  of  usefulness,  and  the  majority  of  obscure  fractures  or 
suspected  fractures  can  be  discovered  or  eliminated,  as  the  case  may  be,  by  a 
radiograph  or  a  series  of  radiographs,  to  the  satisfaction  of  the  surgeon  and 
the  patient. 

Complications  and  Course  of  Fractures 

As  the  result  of  fractures,  and  during  their  repair,  certain  general  and  local 
complications  occur  the  recognition  of  which  is  important.  The  severity  ol 
such  complications  varies  much  with  the  seat  and  character  of  the  fracture  aw 
the  general  condition  of  the  individual. 

Delirium  Tremens. — In  the  alcoholic,  delirium  tremens  is  a  frequent  con 
plication  of  fractures.     The  syni])toiii«  have  already  been  described  in  anothc 
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cAapter.     In  tho^e  who  acknowletlgt-  a  iinirkcd  aletjlxolic  habit  it  is  |trobably 
wise,  after  fracture,  to  permit  tlic  pafieiit  to  use  alcohol  in  moflerate  quanti- 
ties, because  it  is  generally  believed  that  the  total  withdrawal  of  the  accustomed 
fitiriuilant  may,  in  eon  junction  with  tlie  injury,  bring  on  an  attack. 

Fat  Embolitm. — Fixt  may  freqiieutly  be  found  in  the  urine  of  patients  suf- 
fering from  fracture  during  the  first  few  days  after  the  accident,  either  uiitTo- 
sc-o I»ica I ly  or  as  a  ysercpptible  filui  of  fat  !r^>bules  floating  upon  the  surface  of 
tUc?  iirine.     It  is  rare,  however^  that  fat  enteric  the  venous  circulation  from  the 
£^«ftt  of  fracture  and  reaches  the  capillaries  of  the  lungs  in  sufficient  quantity 
to      interfere  with  respiration.     The  serious  and   fatal  cases  M'hieh  have  bwn 
r^j^orted  have  occurred  in  from  twenty-four  hours  to  three  days,  rarely  as  late 
8^*     five  days,  after  the  aeeident.     T!ie  symptoms  appear^  as  a  rule,  suddenly. 
Tlxey  are  dyspnea  witli  hurried  and  labored  breathinjs:,  paleness,  later  cyanosis 
o:£"    the  skin,  the  physical  signs  of  edema  of  tlje  lungs,  sometimes  Che jTie- Stokes 
rc^ipiration  and  cough,  with  an  abundant  watery,  foaming  sputum,  souietiuM*s 
ti  M^ged  with  blood.     Stupor  and  coma  soon  follow,  and  tleath  occurs  usually 
ib:*.     less  than  tAventy-four  hours.      The  condition  can  hartlly  be  mis  taken   for 
slmook,  which  follows  either  immediately  upon  the  injury  or  in  an  hour  or  two. 
Embolism  of  tlie  Lungs. — Embolism  of  the  lungs  from  the  dislodgment  of  a 
e1^3t  in  an  injured  vein^ — whence,  passing  through  the  right  heart,  it  lodges  in 
f1-m«  pulmonary  artery— is  a  very  rare  complication  of  fracture,  and  usually 
i-^^:«ult8  in  almost  instant  death.     It  seldom  occurs  until  the  third  week  follow^- 
i^K^m.^  the  fracture. 

Septicemia. — Septicemia  is  common  in  compound  fractures  which  become 
J  ^^^B. f ected-  It  may  occur  in  fractures  originally  simple  which  l)ecome  compound^ 
\-^-^*  protrusion  of  a  sharp  fragment  through  the  skin;  in  fractures  by  direct 
^- i  denee  when  the  overlying  skin  is  so  severely  contused  that  it  sloughs;  very 
r-^m  rely  in  simple  fractures  liy  infection  through  tlic  blood  in  the  presence  c»f 
ca.  septic  focus  elsewhere  in  the  body.  Among  the  most  violent  and  rapidly 
fatal  forms  of  septic  poisoning  are  those  whiclj  follow  compound  fractures  with 
^jxtensive  laceration  of  the  soft  parts ;  for  exam]de,  fracture  produced  by  a  load 
of  small  shot  fired  at  close  range;  crushing  injuries  produced  by  tlie  w^heels 
of  heavy  vehicles  in  which  infectious  material  is  ground  into  the  tissues ;  frac- 
t^ires  produced  by  falls  from  a  height  in  which  the  bones  protrude,  and  perhaps 
emter  the  ground  or  are  extensively  soiled  by  dirt;  such  injuries  may  become 
infected  with  the  bacillus  of  malignant  edema,  the  Bacillus  aerogenes  capsu- 
le tus,  or  with  the  Streptococcus  pyogenes  and  ordinary  saprophitic  bacteria. 

The  signs  and  symptoms  of  these  infections  have  already  been  descrihied 
under  Diseases  of  Wounds.  Suffice  it  to  say,  that  in  severe  compound  fractures 
tlie  conditions  for  the  development  and  spread  of  these  infections  are  ideal.  It 
IS  to  be  remembered  that  in  cnmponnd  fractures  in  certain  Tegions  air  may  be 
ixiti"oduc«d  into  the  tissues  mechanicallv  and  cause  the  aubcutaneotis  crackling 
«>l>served  on  palpation  when  gas  is  present  in  the  tissues.  In  these  cases  the 
crori^titiitional  symptoius  and  local  signs  of  septic  infection  will  be  wanting, 
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Injuries  of  the  Blood-vessels. — Compound  fractures  with  extensive  injuries 
to  the  soft  parts  are  sometimes  accompanied  by  contusion  or  laceration  of  largB 
arterial  trunks.  The  diagnosis  can  sometimes  be  made  by  the  presence  of  pro- 
fuse arterial  hemorrhage  from  the  wound.  In  other  cases  the  crushing  and 
twisting  violence  may  liave  sufficed  to  obliterate  the  lumen  of  the  artery,  or  to 
tear  it  in  two.  In  the  first  instance  the  diagnosis  may  be  made  by  finding 
the  bruised  vessel  without  pulsation,  often  stretched  or  twisted  in  the  wound, 
by  coldness  of  the  extremity  and  absence  of  pulsation  below  the  point  of  injury. 
Hemorrhage  may  occur  later  if  the  artery  sloughs,  or  gangrene  of  the  extrem- 
ity may  supervene.  Injury  of  large  arterial  trunks  is  less  common  in  siinpk 
fracture.  In  certain  situations  it  may  lead  to  dangerous  or  rapidly  fatal  re- 
sults. If  the  bleeding  takes  place  into  a  large  cavity — the  peritoneum  or  the 
pleura — it  may  be  fatal,  although  the  vessel  is  not  very  large. 

In  fractures  of  the  skull,  ruptures  of  the  internal  carotid  or  the  middle 
meningeal  are  usually  attended  by  rapidly  fatal  compression  of  the  brain.  Con- 
tusion of  a  large  artery  in  an  extremity  may  be  followed  by  thrombosis  and 
gangrene,  or  by  the  formation  of  an  aneurism  at  a  later  period.  If  the  artery 
is  completely  ruptured  and  bleeds  subcutaneously,  rapid  swelling  of  tlie  limb 
and  the  formation  of  a  more  or  less  well-defined  tumor  at  the  point  of  injury, 
which  pulsates  after  it  has  attained  a  certain  size,  accompanied  by  diminution 
or  loss  of  pulsation  distal  to  the  rupture,  suffice  to  make  the  diagnosis.  Pres- 
sure upon  the  veins  in  these  cases  may  be  sufficient  to  occlude  them,  and  gan- 
grene of  the  limb  results ;  such  gangrene  is  usually  of  the  moist  variety.  Eup- 
ture  of  a  large  vein  in  simple  fractures  may  sometimes  be  inferred  from  the 
swelling  of  the  limb,  and  may  also  result  in  moist  gangrene.  The  gangrene 
following  fractures,  as  already  indicated,  may  involve  the  whole  extremity 
when  caused  by  destruction  of  the  main  vessels  of  the  limb  or  by  septic 
infection. 

Gangrene. — One  of  the  most  unfortunate  accidents,  both  for  the  surgeon 
and  his  patient,  is  gangrene  of  an  extremity  produced  by  the  improper  appli- 
cation of  dressings.  It  may  follow  the  application  of  a  circular  plaster  dress- 
ing to  a  recent  fracture,  insufficiently  padded  or  too  tightly  applied,  or  the 
application  of  a  circular  constriction  of  any  sort  about  the  limb,  an  ordinary 
bandage,  or  even  a  piece  of  sticking  plaster.  It  is  more  apt  to  follow  con- 
striction over  a  narrow  area  than  a  general  constriction  of  the  entire  limb. 
The  symptoms  are  an  undue  amount  of  pain,  swelling  and  blueness  of  the 
fingers  or  toes,  together  with  the  signs  of  sluggish  circulation  in  these  parts; 
later,  coldness  and,  if  unrelieved,  the  signs  of  gangrene.  After  the  application 
of  a  fracture  dressing  such  as  might  possibly  cause  undue  constriction,  it  is 
the  duty  of  the  surgeon  to  inspect  the  limb  at  frequent  intervals  during  the 
first  forty-eight  hours,  to  examine  the  fingers  and  toes  with  care,  and  to  in- 
quire of  the  patient  as  to  sensations  of  pain  and  constriction. 

Localized  necrosis  of  tissue  or  gangrene  may  follow  injuries  of  the  sofk 
parts  by  the  same  violence  which  produced  the  fracture,  or  the  pressure  of  an 
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Qsiecluced  fragment  which  presses  against  or  has  partly  penetrated  and  re- 
mains caught  in  the  integument.  In  cases  of  contusion  and  laceration  of  the 
aUoy  in  fractures  by  direct  violence  the  probable  area  of  necrosis  may  be 
estimated^  as  suggested  by  Stimson,  in  the  following  way:  The  limb  is  ren- 
dered bloodless  by  an  elastic  bandage  applied  as  for  the  performance  of  a 
Uoodless  operation.  Those  portions  of  skin  which  do  not  share  in  the  general 
Unsh  which  follows  the  removal  of  the  constriction  will  probably  not  survive. 
Tliis  holds  good  except  for  portions  of  skin  lying  distal  to  a  long  transverse 
iroimd  of  the  integument  Such  areas  usually  remain  pale,  although  they  may 
still  survive. 

The  occurrence  of  localized  gangrene  may  be  recognized  by  the  dusky  red 
color  of  the  dead  tissues  which  is  not  changed  by  pressure,  by  the  signs  of 
»ore  or  less  acute  inflammation  in  the  surrounding  skin,  and  the  final  change 
«f  the  dead  part  to  a  purple  and  then  to  a  black  color.  Such  necrosis  may  be 
•septic,  in  which  cause  the  local  signs  of  inflammation  wall  be  slight,  the  slough 
lill  remain  dry,  and  the  wound  left  by  its  separation  clean  and  free  from  pus, 
cr,  if  infected,  the  dead  tissues  may  or  may  not  emit  the  odors  of  putrefaction ; 
'tte  constitutional  symptoms  of  sepsis  will  usually  be  marked.  Incision  or 
^rperative  removal  of  the  dead  tissues  will  show  an  accumulation  of  thin,  usually 
lirown  or  blood-stained  pus  in  the  deeper  tissues.  Careful  exploration  of  the 
'Wmnd  is  necessary  to  determine  the  extent  and  virulence  of  the  infection. 

Iichemic  Contractures  of  the  Muscles. — The  application  of  circular  constric- 
'ticHi  to  a  limb,  the  seat  of  fracture,  so  tight  as  to  seriously  interfere  with  the 
arterial  circulation  of  the  limb  but  not  sufficiently  to  produce  gangrene,  may 
le  followed  by  coagulation  of  the  muscle  plasma  and  degeneration  of  the  mus- 
cular fibers.  The  condition  is  most  common  as  the  result  of  tiglit  bandaging 
in  fractures  of  the  forearm.  The  muscles  undergo  a  true  rigor  mortis.  The 
Sngers  become  stiff  and  flexed,  and  cannot  be  straightened.  Depending  upon 
4e  severity  of  the  constriction  and  the  time  of  its  application,  the  muscles  may 
undergo  complete  or  partial  atrophy,  the  muscular  fibers  being  replaced  by 
fiboos  tissue.  The  condition  appears  soon  after  the  bandage  or  dressing  is 
qyplied,  and  is  to  be  recognized  by  an  undue  amount  of  pain  and  coldness  of 
fte  fingers.  In  bad  cases  the  fingers  become  permanently  flexed  and  rigid  and 
the  limb  permanently  atrophied  and  useless.  In  less  severe  cases  some  motion 
■sy  be  Trained  by  appropriate  treatment. 

Tetanni. — A  rare  complication  of  compound  fractures  is  tetanus.  It  fol- 
'  lows  more  frequently  compound  fractures  in  those  regions  most  likely  to  be 
;;^  emtaminated  with  the  soil — ^namely,  the  hands,  the  forearms,  less  commonly 
^  tbe  legs  and  feet.  The  symptoms  are  described  under  Tetanus. 
\-  Pneumonia. — Pneumonia  is  not  a  very  rare  complication  of  fractures  in 
f  tiie  alcoholic  and  the  aged;  more  rarely  it  occurs  in  healthy  adults.  It  is  a 
!  ?ery  serious  complication,  and  is  often  fatal.  In  ordinary  cases  it  comes  on 
a  few  days  after  the  injury,  and  is  apt  to  run  a  violent,  and  often  a  fatal,  course. 
The  pneumonia  may  be  a  broncho-pneumonia  or  a  lobar  pneumonia,  and  will 
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give  the  characteristic  signs  and  symptoms.  In  old  jxjrsons  who  suffer  from 
fractures  and  are  confined  for  some  time  in  bed,  and  who  are  feeble,  hypostatic 
congestion  of  the  lungs  or  a  low  grade  of  pneumonia  of  the  dependent  portions 
of  the  lungs  not  infrequently  precedes  a  fatal  issue.  The  signs  and  symptoms 
of  the  pneumonia  are  not  usually  marked.  These  patients,  after  they  hafe 
been  in  bed  for  two  or  three  weeks,  gradually  l)ecome  weaker;  they  may  ha?e 
a  little  fever;  they  are  often  mildly  delirious.  The  signs  of  pneumonia  in 
the  bases  of  the  lungs  may  be  discoverable  upon  physical  examination.  They 
gradually  lapse  into  unconsciousness  and  die.  Fractures  of  the  neck  of  the 
femur  in  old  people  are  often  followed  after  a  few^  weeks  by  death  in  this  war. 

Injuries  of  the  Nerves. — A  nerve  tnmk  may  be  contused,  stretched,  or  torn 
at  the  time  of  a  fracture,  or  may  be  pressed  upon  by  the  edge  of  a  bony  frag- 
ment or  by  the  formation  of  callus  or  new  bone,  or  may  be  included  in  the 
callus.  Rupture  or  severe  injury  of  a  nerve  may  be  inferred  from  the  loss  of 
function  and  sensation  in  the  part  supplied  by  the  nerve.  Owing  to  the  disuse 
of  the  limb  after  the  fracture,  such  an  injury  may  remain  unrecognized  for 
some  time.  In  case  the  loss  of  function  of  the  nerve  is  discovered  early,  it 
would  be  generally  unwise  to  assume  that  it  is  destroyed  unless  positive  evi- 
dences of  such  a  condition  exist.  The  nerve  may  be  only  bruised  or  stretched, 
under  which  circumstances  its  functions  will  return.  A  nerve  which  is  com- 
pressed by  an  edge  of  bone  or  by  an  excessive  callus  formation,  may  exhibit 
total  or  partial  loss  of  function,  or  may  become  the  seat  of  a  neuritis  accom- 
panied by  severe  pain.     (See  Injuries  of  Nerves,  Vol.  III.) 

I  operated  successfully  upon  a  case  of  fracture  of  the  upper  third  of  the 
humerus,  in  which  there  was  an  excessive  amount  of  new  bone  on  the  inner 
surface  of  the  humerus  which  had  produced  pain  and  interference  of  function 
in  the  median  and  ulnar  nerves.  The  symptoms  disappeared  permanently 
after  the  operation.  The  musculo-spiral  nerve  is  sometimes  pressed  upon,  or 
even  included  in  tlie  callus  formation,  in  fractures  of  the  shaft  of  the  humerus. 
Symptoms  of  neuritis  or  ])artial  or  total  suspension  of  function  of  the  muscnlo- 
spiral  nerve  will  be  produced. 

Weakness  of  the  Callus. — As  the  result  of  local  and  general  causes,  a  frac- 
ture which  has  united  in  an  apparently  normal  way  may  gradually  undergo  «. 
recurrence  of  deformity,  usually  angular,  as  the  result  of  use,  or  fracture  mar 
take  place  through  the  callus  as  the  result  of  slight  degrees  of  violence.  Under 
such  circumstances,  in  tlie  absence  of  depressed  states  of  vitality  from  any  cau^i 
we  may  assume  that,  owing  to  imperfect  reduction,  or  to  interposition  of  soft 
parts,  or  to  destruction  of  the  periosteum,  the  bridge  of  bone  between  the 
fragments  has  been  of  insufficient  strengtli.  If  a  fracture  occurs  the  signs  and 
symptoms  are  those  of  recent  fracture,  but  the  swelling,  pain,  etc.,  accompany- 
ing a  fresh  fracture  are  less  marked. 

Stiffness  of  the  Joints  following  Fracture. — Stiffness  of  the  joints  foUowinj 
fracture  is  observed  in  all  cases.  If  merely  due  to  disuse,  it  is  graduall; 
recovered  from  by  active  use  of  tlu^  limb.     In  the  aged,  or  in  rare  eases  whei 
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from  ignorance  and  fear  of  pain  the  individual  will  not  use  the  limb,  some 
imitation  of  motion  may  be  permanent.  In  fractures  accompanied  by  stretch- 
ng  or  tearing  of  the  ligaments  of  a  joint  the  stiflFness  may  be  more  marked, 
ind  in  some  instances  a  chronic  arthritis,  or  even  arthritis  deformans,  may 
bllow,  with  permanent,  partial,  or  complete  loss  of  mobility  in  the  joint.  In 
radures  involving  the  articular  ends  of  lH)nos  and  i)assing  into  joints,  such 
irthrites  are  fairly  common.  In  these  cases,  also,  a  mechanical  obstacle  to 
»erfect  motion  in  the  joint  may  exist  by  niason  of  the  changed  relations  due 
0  unreduced  displacements  or  to  the  formation  of  callus  and  new  b<me. 

Disturbances  of  Nutrition. — ^Following  all  fractures  there  is  a  certain  amount 
>f  disturbance  in  the  nutrition  of  the  limb.  The  muscles  are  diminished  in 
ize.  The  limb  is  often  swollen  and  blue;  such  signs  are  usually  more  marked, 
md  last  longer  in  fractures  of  the  leg.  In  uncompli(*ated  cases  they  are  re- 
wered  from  after  a  variable  time,  dei)ending  upon  the  local  and  general 
•onditions. 

Faulty  and  Fibrous  TTnion. — When  broken  bones  unite  in  such  a  manner 
that  marked  deformity  or  fimctional  disability,  or  both,  remain  as  the  result 
)f  the  permanent  displacement  of  the  broken  bones,  the  condition  is  spoken  of 
18  faulty  or  vicious  uniorij  implying  usually  absence  of  or  imperfect  treatment. 
Such  deformities  are,  of  course,  of  a  very  varied  character,  are  easy  to  recog- 
nize, and  need  no  special  description  in  this  place.  (See  Regional  Surgery.) 
ft'hen  fractured  bones  unite  by  fibrous  tissue  merely,  not  by  bone,  an  abnormal 
mobility  remains  at  the  point  of  fracture  readily  apj)reciatcd  on  manipulating 
the  limb,  and  an  actual  space  or  separation  can  sometimes  be  detected  between 
the  fragments,  notably  in  fractures  of  the  olecranon  and  fractures  of  the 
patella.    The  condition  is  knowTi  as  fibrous  xtnlon. 

Period  Beqoired  for  the  TTnion  of  Fractures. — While  no  accurate  estimate 
of  the  time  required  for  the  union  of  fractures  can  be  made,  the  general  average 
may  be  given  as  follows : 

Metacarpal  or  metatarsal  bones  as  well  as  ribs.  .  3  weeks. 

Clavicle 4  " 

Forearm  5  " 

Humerus  and  fibula 6  " 

Surgical  neck  of  humerus  and  tibia 7  " 

Tibia  and  fibula  together 8  " 

Femur 10  " 

Neck  of  Femur 12  " 

(fe.  Gurlt's  statistics.) 

Delayed  TTnion  and  Failure  of  TTnion. — Comminuted  fractures  usually  re- 
uire  a  longer  time  for  complete  consolidation,  and  compound  fractures,  if 
ifpcted,  may  take  very  long  indeed.  Wln^n  the  normal  time  for  the  imion 
'  a  fracture  has  been  considerably  exc-Cfded,  the  (•onditi(>n  is  si^)ken  of  as 
layed  union,  npd  if  upiop  entirely  fails  after  a  considerable  lapse  of  time, 
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the  condition  is  known  as  failitre  of  uniofi.     In  certain  situation.^  notablv  in 
the  patella,  the  oleeranont  and  in  some  fractures  of  the  neck  of  the  femur, 
lx)nv  union  seldom  if  ever  takes  phiee  without  operative  interferenee,  and  in 
tliese  eases  we  sponk  simply  of  Jibrous  union,      Tlie  i>c-rsistence  of  ahoonual 
mobility  is  the  characteristic  sign  of  **  delayed  "  or  **  failure  of  union/'    When 
the  fracture  is  in  tlie  innnediato  vicinity  of  a  ji>iut,  the  mobility  may  l>c  hard 
to  make  out  by  physical  examination;  pain  and  disturbance  of  function  will 
\k!  jiresent,  and  a  cart-fully  taken  X-ray  picture  will  generally  make  the  diag— 
noBis  clear.     In  recently  united  fractures  the  callus,  or  new  bone,  east« 
shadow  less  dense  than  the  shadows  east  by  the  oripnal  fragments,  but  den 
enough  to  lie  clearly  seen  as  a  bridge  passing  from  one  fragment  to  the  others- ^^^ 
When  the  shadow  of  the  callus  can  be  observed,  even  though  faint,  passin  .^-^n- 
fnuu  one  fragment  to  the  other,  the  prognosis  of  ultimate  uuion  Is  favorahl*^^  j^ 
lu  ujany  cases  of  failure  of  union>  notably  of  the  iHines  of  the  foreanu,  wii:::^  ^|, 
loss  of  substance,  the  shadow  of  the  callus  is  entirely  absent,  or  some  calli^»-;ig 
may  be  evident  around  tlie  end  of  one  fragment  and  none  around  tlie  othc^??^-.^. 
Where  no  callus  at  all  can  Ix?  sc*en  after  several  montlis  the  chances  of  bor — --jy 
union  without  operative  intervention  are  very  jxMir.      In  other  cases  atropli^Btfe 
changes  can  be  seen  to  Imve  taken  place  in  the  ends  of  the  fragmenti^;  again  tl^^H; 
outlook  is  unfavorable. 

Displacements.^ — The  displacements  of  I  be  Ininy   fragments   wei*c  clamifie^^d 
by  ihilgaigue  intc*  six  classes.     One  or  several  of  these  kinds  ui  displaecmiesst 


Fio»  113. — Fracturb  or  the  Tibta  and  Fiiit^LA,  l^vtoN  with  KxTREiUfi  Dibplacsmjcttt. 

(New  York  Hospital  Mui^um.) 


may  exist  in  the  same  fracture.     Tlu'v  are,  according  to  Stimson  ( L.  A.  Stiu 
son,  he.  ci7.,  page  34),  as  folb*ws:  The  displaceuu'ntfi  may  1m-  in 

1.  The  transverse  axis  of  tlie  bouf* — transven?^  or  lateral  displat^mcnt. 

2.  The  long  axis  of  the  lioue — nnguhir  displiH-euient, 


^ 
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3.  The  cirriimference  of  the  iKmt^' — rotary  displaeement. 

4.  The  lenglii  nf  the  Wme — nvprriding, 

5.  Penetration  of  one  fragiiieiit  by  the  other— -impaction  and  crushing. 

0.  Direct  longitudinal  separation, 

Stimson  adds  a  sc^veutli  vhkm  of  irregular  displacements,  among  thciu  the 
terposition  of  a  Injue  iMMwcen  tlie  bony  fragments  of  another.  Rohiticm  *4 
fragment  upon  it«  transverse  axis— as  in  some  fraelnreii  of  the  neck  f>f  tlie 
liumenm.  Crossing  of  the  fragiuents  like  the  letter  X  in  some  fractures  of  the 
elavicle.  Intcrpc^sition  of  the  end  of  the  sliaft  between  the  separated  condyles 
femur  and  hinuenis. 

1.  Transverse  or  Lateral  Displacement, — The  fragments  are  dis- 
placed eoinpletcly  or  pnrtiidly  in  a  direction  at  right  angles  to  llie  long  a>:is 
of  the  btme.  When  this  dis]i]iic*^ment  is  complete,  it  rarely  exists  except  in 
CMJmbination  with  one  of  tJie  nihtT  forms — angular,  overriding,  or  rotary. 

2.  The  Long  Axis  of  the  Bone — Ancju]>ar  DrspLArEMENT.^ — Angular 
displacement  oceui'S  in  c<»mplete  and  inconiplcte  fracture^  notably  of  the  shafts 
€^i  the  long  iMjnes.      It  may  he  present  to  any  degree,  from  the  prodnetion  of  a 


riG»    III. FUAI'II  MK    or   THE    FtMUIl,    UnION    WITll    I^lMlfl-ACEMENT.        (Nl'W    Yrjrk    !lr>K|)iUtI    Mtl.>HMlln    , 

[flight  iingubir  deJiection  at  some  |niiiil   in  the  Lune,  to  a  shar|>  bcml  at  a  riii;ht 
I  angli*,  or  even  more.      In  tlie  Vmf^  bnnes  It  is  very  easy  to  rcet^gnize  if  well 
marked,  but  at  the  ends  of  the  long  bones  near  the  joints,  and  in  short  bones, 
iiolal»ly  when  eomViined  with  crush ing  or  impaction,  its  existence  may  1x3  diffi- 
cult til  determine  witliout  the  use  of  the  X-rays. 

3.  The  Circumference  of  the  Bone— "Rotakv  Dtsplacement, — -This 
form  of  di^placjement  oecnrs  wlicn  ^me  nf  tlie  li<niy  fragments,  usually  the  one 
furthest  from  the  trunk,  nutates  alnrnt  its  l(nig  axis,  while  the  other  fragment 
retains  its  normal  rehitions.  It  occnrs  luost  often  as  the  result  of  gravity  or 
of  nuiscular  action  in  fractures  nf  the  long  iHiues,  notably  o{  the  shaft  of  the 
(elii^J^  of  l>oth  Imiucs  of  ihr  h*g,  and  in  fractures  nf  tb(*  ra<lius. 

4,  OvERRimNci. — Ovon^idiug  is  a  very  coiumon  form  of  displacement  in 
ffflCtKTes  cif  the  shafts  of  the  long  bones,  notably  when  l!u'  liucs  of  fracture 
are  oblique;  it  also  occurs  in  transverse  fracturj*s  cfHi*biued  with  lat<"ral  tm<l 
auguJar  displacenient,     Tt  priKluces  shortening  of  t)ie  injured  segment  of  the 
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limbj  except  wliere  <hr'  uf  the  iKjnes  reniaixis  intact,  wliou  tiilirjrteaingl 
absent,     OviTritUng  is  produeed  by  a  continuaiit'e  of  the  violence  aft« 

fracture  1ms  oecurrtH],  by  iniiseular  s 
and    by   tbe    swellin;y^  of   tbc   lirnb  f 
intz  tbe  fraeliire,  as  tlin  re:sn]t  i*{  tli 
«ion  of  tbe  tissues,  the  eirciunferen 
lijul*  ]mni*  iiwyvasvd  at  tbe  v^pei 
Irii^th. 

5,  Pknetkation,  Imivvctiun,  orf 
I  NO, — ^This  fnrin  of  (lisjtbifonHTit 
when  ont^  bony  frugnient  is  <lrivei 
penetrates  the  other*  It  is  very  co 
{he  npper  end  of  tlie  femnr,  fractm 
neek^  and  at  tbe  npper  end  of  the 
bnver  end  of  the  rod  ins,  and  in  g 
where  the  compact  shaft  of  a  long  bon< 
its  spongy  extremity.  Crnshing  h  co 
in  tbe  short  i%jMin*2;\'  Iwjnt's,  snch  as 
ealeis.  The?  degree  of  impaction  c 
fratnnent  into  another  varies  great! 
may  be  so  nligbt  as  to  be  broken  ii] 
ing  a  ^^ntle  examination ;  it  often  hi 
that  the  itnpacted  fragments  are  sep 
diirintr  efforts  made  to  overcome  th 
J »bi cement ;  in  other  instances  the  i 
lion  is  so  firm  that  the  condition  < 
be  overi*ntne  by  ordinary  means, 
perniiinent. 

(I.  DntErT  Longitudinal  Sepail 
— Tills  form  of  displacement  is  coi 
tively  rare,  and  occurs  in  bnt  few 
tions,  notably  in  fractures  of  the  j 
of  ttie  olecranon  process  of  the  ulni 
sometiniea  in  fractures  of  the  sh 
tlie  bumerus,  Wlow  the  insertion 
deltoid  by  the  action  of  gravid 
the  (dlMJW  and  forearm  are  not  supported.  In  fractores  of  the  patS 
ohx-ranon,  ibe  sepanUiun  is  maintained  by  muscular  action,  and_ 
tension  of  the  joint  cypsiile  from  effused  bhwHl, 


I 
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AN'U  I'lna.  Failure  cif  uniniu  \V*le 
tht>  alrnphy  in  tlip  upper  nni  of  tlie 
luwiT  frft^mciit  of  thv  ulrift.  In  (liis 
cajs<*  rcpentotl  f)p€*riitJonj!i  in  tht*  effort 
to  brinR  aljHDUt  union  between  the 
bfint^  fafted.  C  jiwe  of  Dr.  F.  T,  Browii, 
( X-ray  by  tht?  mithor.) 


DISLOCATIONS 

A  dislfM^aiinii   ]<;  n   ticrmaiicnt  separalion   t^f  joint  snrface?*   of 
mally  in  contact.     The  separiition  may  be  eumjdete  or  partial.     Comwi 
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when  the  joint  surfaces  are  entirely  separated  or  toncli  only  at  their 
edg^jOT  partial  (subluxation)  when  some  part  of  the  joint  surfaces  still  remain 
in  contact.     When  ty  rupture  or  stretching  of  joint  ligaments  the  joint  sur- 
faces are  separated,  but  return  immediately  to  their  normal  relations^  the  con- 
dition is  called  a  sprain  or  distortion.      Dislocations  are  designated   by  the 
Mme  of  the  joint  whose  bones  are  displaced,  or  by  the  name  of  the  distal 
bone  or  bones  forming  the  articulation.     Thus  we  may  speak  of  a  dislocation 
of  the  shoulder  or  hip  as  a  dislocation  of  the  humerus  or  fomur,  resjx^ctively. 
\\Tien  both  ends  of  the  same  bone  are  dislocated,  the  condition  is  sometimes 
called  a  total  dislocation.     By  diastasis  is  meant  a  direct  tearing  apart  of  the 
I       bones,  as  in  separation  of  the  pubic  bones  at  the  pubic  symphysis  or  separa- 
[       tion  of  bones  along  a  line  of  suture,  as  in  separation  of  the  bones  of  the  skull. 
A  compound  dislocation  is  associated  with  a  wound  communicating  with  the 
external  air.     A  complicated  dislocation  is  associated  with  a  fracture,  or  with 
injuries  of  the  soft  parts,  blood-vessels,  nerves.     Dislocations  may  be   trau- 
mafic,   congenital^   or   pathological    (spontaneous,    inflammatory    dislocation). 
The  first  are  the  result  of  sudden  violence.     The  second  occur  during  intra- 
nterine  life  from  imperfect  development  of  the  joint  structures,  and  the  third 
occur  as  the  result  of  disease  of  the  bones  or  the  joints  themselves,  sometimes 
as  the  result  of  diseases  of  the  spinal  cord.     These  may  be  sudden  or  gradual 
in  their  production. 

Traumatic  Dislocations. — Dislocations  are  much  less  frequent  injuries  than 
fractures,  the  proportion  being  about  one  to  ten.  They  may  occur  at  any 
period  of  life.  Dislocations  are  more  common  in  the  upper  extremity  than 
tie  lower.  The  shoulder  is  most  often  dislocated,  the  joints  of  the  fingers 
next,  the  elbow  next.^  Stimson's  statistics  of  the  dislocations  occurring  in  the 
Hudson  Street  Hospital  in  New  York,  1894-99,  showed  that  out  of  705  dis- 
locations, 27  were  of  the  lower  extremity,  and  of  these,  9  were  of  the  hip, 
8  of  the  knee;  033  were  of  the  upper  extremity,  and  of  these,  287  of  the 
t  skoulder,  67  of  the  ellx)w,  175  of  the  metacarjio-phalangeal  and  phalangeal 
r  joints;  45  were  of  the  head  and  trunk,  and  of  these,  41  of  the  lower  jaw  and 
r  3  of  the  vertebra?.  Traumatic  dislocations  may  occur  as  the  result  of  direct 
^      or  indirect  external  violence  or  from  violent  muscular  action. 

Dislocations  by  Direct  Violence. — Dislocations  due  to  direct  violence 
\     ire  infrequent ;  they  occur  when  the  force  is  apjdied  directly  to  the  articular 
\     end  of  one  of  the  l>ones  forming  the  joint,  whereby  it  is  sin!])ly  forced  directly 
\    Awaj  from  the  other  bone.     It  does  not  usually  occur  from  an  exaggeration 
of  some  normal  movement  of  the  joint,  but  often  in  a  direction  in  which  the 
Joint  has  no  normal  movement  at  all,  frequently  in  a  direction  parallel  with 
the  plane  of  the  joint  surfaces.     Owing  to  the  considerable  forces  necessary 
to  produce   a    dislocation  by   direct   violence,   fractures   are    a    common   com- 
plication. 


»  L.  A.  Stirason.     "Fractures  and  Disloctitions,"  3d  edition,  p.  407.     Lea  Bros. 
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Dislocations  by  Indirect  Violence. — The  force  is  applied  at  some  dis- 
tance from  the  joint,  either  to  the  shaft  of  the  bone,  to  its  other  end,  or 
through  the  medium  of  other  bones.  The  violence  may  act  in  a  variety  of 
ways.  It  may  be  applied  directly  in  the  long  axis  of  the  bone,  so  that  its 
articular  surface  is  simply  caused  to  slide  away  from  that  of  the  other  bone 
fonning  the  joint,  the  limb  being  at  the  time  in  a  position  favorable  for  such 
an  occurrence.  IMore  commonly  the  mechanism  is  one  of  leverage;  the  force 
acts  upon  the  shaft  of  the  bone  forming  the  long  arm  of  the  lever  to  produce 
an  exaggeration  of  some  normal  motion  until  finally  checked  by  a  bony  promi- 
nence or  the  tension  of  a  ligament;  the  force  continuing  to  act,  the  bony 
prominence  or  the  ligament  becomes  a  fulcrum,  and  later  a  center  of  motion 
about  which  the  articular  extremity  of  the  bone — the  short  arm  of  the  lever- 
continues  to  move  until  the  joint  surfaces  are  pried  apart.  In  other  cases  the 
violence  acts  to  produce  motion  in  the  joint  in  a  direction  in  which  no  motion 
normally  occurs,  or  only  to  a  limited  extent,  or  only  in  certain  positions  of  the 
joint.  Such  motions  are  not  infrequently  motions  of  abduction,  adduction,  or 
rotation.  Examples — tlie  knee,  ankle,  elbow.  In  order  to  produce  dislocations 
in  this  manner  considerable  degrees  of  violence  are  required,  and  associated 
injuries  of  the  bones  and  soft  parts  are  common. 

Dislocations  by  Muscular  Action. — Dislocations  due  to  muscular  vio- 
lence are  comparatively  rare ;  they  most  frequently  occur  as  the  result  of  the 
violent  convulsive  movements  accompanying  hysteric,  uremic,  or  other  convul- 
sions; their  mechanism  in  this  case  may  be  either  that  of  indirect  or  direct 
violence — that  is  to  say,  the  violent  motion  may  carry  the  limb  beyond  its  no^ 
mal  range,  so  that  a  leverage  occurs,  the  joint  surfaces  are  pried  apart,  and  disr 
location  results;  or,  on  the  other  hand,  a  certain  set  of  muscles  may  act  vio- 
lently upon  the  head  of  the  bone,  cause  rupture  of  the  ligaments  of  the  joint 
and  dislocation. 

Recurrent  or  Habitual  Dislocations. — It  occasionally  happens  that 
traumatic  dislocations  of  a  joint,  usually  the  shoulder,  but  sometimes  other 
joints,  recur,  from  time  to  time,  from  slight  degrees  of  mechanical  violence. 
Such  conditions  are  due  to  imperfect  repair  of  ruptured  ligaments  or  muscles, 
or  from  a  fracture  of  the  rim  of  a  glenoid  cavity  which  has  resulted  in  defonn- 
ity,  or  which  has  been  imperfectly  repaired.  In  such  cases,  also,  the  capsule  of 
the  joint  may  be  relaxed,  imperfect,  or  extensively  stretched.  A  similar  condition 
may  be  produced  by  the  paralysis  or  atrophy  of  muscles  surrounding  a  joint 

Complications  Attending  Dislocations. — The  complications  attending  dislo- 
cations are  many  and  serious. 

Fracture  of  the  Dislocated  Bone. — Among  these  complications  is  frac- 
ture of  the  dislocated  bone,  either  of  its  entire  shaft  close  to  the  dislocated  end, 
or  of  the  tearing  away  of  portions  of  the  head  of  the  bone  by  muscles,  tendons, 
or  ligaments. 

Injuries  to  the  Blood-vessels. — The  injury  of  the  main  blood-vessel 
of  a  limb  is  uncommon  as  the  result  of  a  simple  dislocation.      If  the  main 
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artery  of  the  limb  is  torn  or  severely  stretched,  a  traumatic  aneurism  may  form 
immediately  or  later,  or  gangrene  of  the  limb  may  result.  The  artery  usually 
involved  has  been  the  axillary  in  anterior  and  internal  dislocations  of  the 
shoulder.  The  danger  of  gangrene  is,  of  course,  greater  if  the  main  vein  of 
the  limb  is  also  injured. 

Injuries  of  the  Nerves. — Injuries  of  the  nerves  may  be  produced  directly 
by  the  same  violence  which  caused  the  dislocation,  or  they  may  occur  by  the 
pressure  of  the  displaced  head  of  the  bone.     The  symptoms  will  vary  according 
us  the  nerve  trunk  is  actually  torn  across,  or  is  merely  contused,  stretched,  or 
f»c>inpresiicd.     In  the  first  instance,  the  symptoms  will  be  immediate  and  com- 
plete loss  of  sensation  and  motion  in  the  area  supplied  by  the  nerve.     If  the 
injury  to  the  nerve  has  been  incomplete,  the  symptoms  will  consist  of  partial, 
jiensory,  or  motor  paralysis,  followed  later  in  certain  instances  by  neuritis, 
^vliich  may  extend  to  other  nerves. 

It  may  be  w^ell  to  remark  here  that  in  every  case  of  dislocation  it  is 
tlic  duty  of  the  surgeon,  as  well  to  the  patient  as  to  himself,  to  examine 
eiii^'fidly  for  the  signs  of  injury  to  important  blood-vessels,  as  indicated  by 
^v€.»akness  or  absence  of  pulsation  in  the  peripheral  arteries,  sudden  or  excessive 
e^vclling  in  the  neighborhood  of  the  dislocated  joint,  or  swelling  of  tlie  limb; 
paralysis  of  motion  or  sensation  in  the  extremity.  This  examination  should 
precede  the  efforts  at  reduction,  and  the  patient's  attention  should  be  called 
to  the  existence  of  any  of  these  abnormalities,  if  found,  in  order  that  the  con- 
tlition  may  not  subsequently  be  regarded  by  the  patient  as  the  result  of  the 
treatment.  Dislocations  may,  furthermore,  when  they  occur  in  bones  close 
to  the  trunk,  cause  pressure  upon  important  structures,  and  dangerous,  or  even 
fatal  symptoms.  Dislocation  of  the  inner  end  of  the  clavicle  may  cause  pres- 
sure upon  the  trachea  and  esophagus. 

Compound  Dislocations. — Compound  dislocations  are  usually  caused  by  ex- 
treme degrees  of  violence.  The  laceration  of  the  muscles,  of  other  soft  parts, 
and  of  the  skin  are  usually  produced  by  the  violence  which  caused  the  dislo- 
cation continuing  to  act,  thus  forcing  the  bones  from  within  outward  through 
the  tissues.  They  are  rare,  and  occur  oftener  in  the  knee,  elbow,  ankle,  and 
plialanges  than  elsewhere.  The  coexistence  of  lacerated  wounds  of  the  soft 
parts,  and  of  a  wound  opening  into  the  interior  of  a  joint  thereby  exposed  to 
infection,  together  with  the  not  infrequently  associated  injury  of  important 
blood-vessels  in  these  cases,  renders  the  compound  dislocation  of  a  large  joint 
a  very  grave  injury  indeed. 

Diagnosis  of  Dislocations. — The  signs  and  symptoms  whereby  we  recognize 
the  presence  of  a  dislocation  are  partly  objective  and  partly  subjective,  such  as 
can  be  observed  by  the  surgeon,  and  those  of  which  the  patient  himself  is  cog- 
nizant.   The  former  consist  of  deformityy  of  limitation  of  motion,  of  crepitus. 
The  subjective  symptoms  consist  of  paiuj  of  loss  of  function,  and  of  ihe  history 
of  the  accident     While  the  diagnosis  of  many  dislocations  can  be  made  at  a 
glance,  sometimes  from  the  mere  attitude  or  gait  of  the  patieut,  yet  certain 
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dislocations,  notably  when  accompanied  by  much  swelling  from  extravasatea 
blood,  and  those  complicated  by  fracture,  offer  very  great  difficulties.  As  in 
fractures,  it  is  desirable  that  the  patient  should  be  so  far  unclothed  that  both 
sides  of  the  body  may  be  examined  and  compared.  It  is  often  desirable  that  the 
patient  should  be  prepared  to  take  an  anesthetic.  The  examination  of  dislo- 
cations and  their  reduction  is  often  painful. 

Differential    Diagnosis. — The    differential    diagnosis    between   Jisloct- 
tioiis  and  fractures  in  the  neighborhood  of  joints  can  often  be  made  more  read- 
ily when  the  j)atient  is  under  an  anesthetic  and  the  muscles  are  entirely  relaxed.    ^ 
The  abnonnal  ix)sition  assumed  and  maintained  by  the  head  of  a  dislocated    j 
bone  does  not  depend  upon  the  spasmodic  or  tonic  contractions  of  muscles, 
but  uix)n  the  tension  of  ligaments  or  of  untom  portions  of  the  joint  capstilei 
and  ujxui  the  mechanical  relations  of  the  displaced  bones.     A  defonnity  due  ' 
to  muscular  action,  or  maintained  thereby,  disappears  under  a  general  anea- 
thetic,  not  so  the  deformity  of  a  dislocation.    As  already  noted,  the  examination 
should  include  a  determination  of  whether  injuries  of  blood-vessels  or  nerves 
are  present.     In  cases  where  doubts  exist  the  X-rays  should  be  used. 

History. — In  the  diagnosis  of  dislocations  it  is  very  important  to  learn 
if  possible  the  jx)sition  of  the  limb  at  the  time  of  the  accident,  the  manner  in 
which  the  force  was  exerted,  the  position  which  the  limb  assumed  immediately 
after  the  accident,  and  whether  this  position  has  been  maintained  or  has  changed 
to  some  so-called  secondary  position.  It  is  very  desirable  to  know  how,  in  j 
what  direction,  and  at  what  point  the  bone  left  its  socket,  and  tore  through 
the  capsule  of  the  joint,  because  the  manipulations  for  the  purpose  of  reduction  ' 
will  depend  largely  upon  a  knowledge  of  these  data. 

Soon  after  the  occurrence  of  a  dislocation  swelling  takes  place  in  the  nei^ 
borhood  of  the  joint  from  effused  blood.  Ecchymosis  will  follow,  but  does  not 
usually  reach  the  surface  for  hours  or  days.  If  the  dislocation  has  been  caused 
by  direct  violence  there  will  be  the  evidences  of  contusion. 

Inspection. — By  inspection,  also,  the  position  of  the  limb  is  to  be  com- 
pared with  that  of  the  normal  side ;  this  is,  in  general,  a  most  valuable  aid  in 
the  diagnosis ;  in  many  instances  it  is  so  entirely  typical  as  to  render  the  pre** 
ence  of  a  dislocation  quite  certain.  A  departure  from  this  rule  occurs  in  thoai 
so-called  atypical  dislocations  in  which  the  ligaments  which  hold  the  dislocated 
bone  in  its  abnormal  j)Osition  have  been  extensively  torn.  One  of  the  characto* 
to  be  noted  is  that  the  long  axis  of  the  bone  is  not  directed  toward  its  proper 
position  in  the  joint,  but  to  one  side  of  the  same.  Frequently  it  is  possible  W. 
see  that  the  prominence  normally  created  by  the  head  of  the  bone  is  lost,  and 
that  a  depression  exists  in  its  place.  The  head  of  the  bone  in  its  new  situaticft' 
may,  on  the  other  hand,  cause  a  visible  swelling. 

The  apparent  or  real  sliortoning  or  lengthening  to  be  noted  in  some  di»* 
locations  is  not  as  v5ilual)lo  a  si^^n  as  it  is  in  fractures  for  several  reasons:  Find, 
it  is  not  usually  jjossibh?  in  (lislocatious  to  place  the  two  limbs  in  the  same 
relative  jK)sition  in  rcsjuvt  to  the  trunk,  and,  as  has  been  pointed  out  in  the  casa 
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o//rarfiiros,  this  is  essential  to  eorreet  conijiarative  nieasiircMiieiits.     Second,  the 

pruximsil  bone  is  freiiuently  held  in  a  more  or  less  fixed  position  by  the  volun- 

t^iT  contraction  of  the  muscles,  and  such  a  position,  tilting  of  the  pelvis  or 

of  the  scapula,  for  example,  may  make  the  Hmh  appear  lengthened  or  short- 

CDwl,  as  the  case  may  be. 

Palpation. — The  most  valuable  objective  signs  are  to  be  determined  by 
palpation — ^namely,  the  actual  recognition  of  the  head  of  the  bone  and  its 
relation  to  the  joint  cavity.  Xo  amount  of  pains  should  be  spared  to  accom- 
)lish  this,  for  without  it  the  diagnosis  of  dislocation  is  often  incomplete.  The 
lead  of  the  bone  may  often  be  grasped  between  the  examining  fingers  and  its 
ontoiir  recognized.  In  deeply  placed  bones  this  cannot  always  be  accomplished, 
b  effort  should  also  be  made  to  feel  with  the  fingers  that  the  cavity  where 
he  head  of  the  bone  belongs  is  empty.  The  position  of  the  head  of  tlie 
(me  may,  however,  often  be  inferred  from  the  attitude  of  the  limb,  abduction, 
dduction,  rotation,  or  from  the  position  of  some  bony  prominence,  the  rela- 
ions  of  which  to  the  head  of  the  bone  are  kno\\Ti,  the  external  condyle  of  the 
lumerus,  for  example,  in  dislocations  of  the  head  of  the  radius.  If  the  head 
f  the  bone  is  once  found,  its  identity  may  be  established  by  finding  that  it 
larticipates  in  motions  communicated  to  the  shaft.  When  great  swelling 
lists  the  use  of  a  general  anesthetic  greatly  facilitates  the  examination,  and 
nables  the  surgeon  to  push  away  the  extravasated  blood  and  to  diminish  the 
dema  by  pressure,  so  that  the  extremity  of  the  bone  can  be  more  readily  felt. 
Stereoscopic  Radiographs. — As  in  fractures,  stereoscopic  radiographs 
ifford  great  assistance  in  the  diagnosis  of  doubtful  cases  of  dislocation,  and 
specially  of  dislocation  complicated  by  fracture.  Owing  to  the  presence  of 
trjje  amounts  of  extravasated  blood  and  to  the  occasional  difficulty  of  arrang- 
ng  the  dislocated  joint  in  a  proper  relation  to  the  tube,  and  to  the  photo- 
[raphic  ])late,  excellent  pictures  are  not  always  easy  to  obtain,  but  they  can 
ttnally  l)e  made  sufficiently  good  to  establish  the  diagnosis  clearly. 

Limitation  of  [Motion. — The  position  of  the  rent  in  the  capsule  and 
ie  relation  of  the  dislocated  head  to  the  untom  and  tense  ligaments  is  found 
tovary  in  a  typical  and  definite  manner  in  the  different  varieties  of  dislocation. 
i»y  motion  tending  to  increase  the  tension  of  the  ligaments  is  resisted ;  other 
lotions,  notably  those  which  relax  the  stretched  ligaments,  can  still  be  made, 
flis  resistance  to  motion  in  certain  directions  and  mobility  in  others  is  char- 
%istic  of  the  different  forms  of  dislocation.  Immobility  may  be  increased 
^  muscular  spasm  due  to  pain  or  diminished  by  extensive  laceration  of  tlio 
li^ments.  The  position  assumed  by  the  limb  is  also  characteristic;  when 
»ved,  the  limb  tends  to  return  to  it  spontaneously,  and  this  tendency  is  not 
(D^:ed  by  anesthesia.     (See  Special  Dislocations.) 

Cbefitus. — ^During  the  examination  of  a  dislocated  limb  a  grating  may  lie 

ceived  as  the  head  of  the  bone  is  moved  in  its  new  position.     Tliis  may  1h^ 

to  the  rubbing  of  one  bone  against  the  other  or  against  tli(^  lM)r(lor  of  a 

tclio^l  tendon  or  edge  of  fascia.     At  the  moment  wlien  reduction  is  aeeom- 
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plished,  in  a  joint  like  the  shoulder,  a  sharp  grating  or  click  is  often  notices 
It  should  not  be  forgotten  that  the  crepitation  may  be  due  to  an  associate 
fracture. 

Subjective  Symptoms* — Pain. — A  sharp  pain  in  the  vicinity  of  a  joint  h 
felt  at  the  moment  of  dislocation ;  the  pain  may  continue  unabated  if  nerves  m 
stretched,  pressed  upon,  or  torn,  or  be  associated  with  numbness ;  often  it  soon 
subsides,  but  returns  or  is  increased  by  efforts  to  move  the  limb  or  by  jolting 
movements  communicated  to  the  body. 

Loss  OF  Function. — Commonly  the  dislocated  limb  is  quite  powerlesa 
The  symptom  is  of  no  great  diagnostic  value,  since  it  usually  accompanies  f^a^ 
tures  and  may  follow  contusions.  Sometimes  the  patient  is  still  able  to  use  the 
limb,  and  if  reduction  is  not  affected,  motion,  restricted,  but  perfectly  efficient 
in  certain  directions,  may  be  gradually  restored. 

Differential  Diagnosis  of  Traumatic  Dislocations. — In  sprains,  the  history  0! 
the  injury,  the  pain,  and  the  swelling  are  similar.  The  joint  is  often  immobile 
on  account  of  pain.  TTnder  anesthesia  the  immobility  disappears,  and  the  joint 
can  then  be  moved  freely.  Fractures  in  the  neighborhood  of  joints,  and  notaUy 
impacted  fractures,  are  at  times  not  easy  to  differentiate  from  dislocations,  if, 
when  first  seen,  much  swelling  exists.  Abnormal  mobility  and  crepitation,  <£ 
course,  indicate  fracture.  The  deformity  of  fracture  if  not  impacted  may  oftea 
be  readily  reduced,  but  returns  at  once ;  the  deformity  of  dislocation  may  to 
difficult  to  reduce,  but  once  effected,  the  deformity  does  not  return.  In  cases  of 
doubt,  examination  under  general  anesthesia  is  always  advisable.  An  X-ny^ 
picture  will  usually  establish  a  correct  diagnosis. 

Congenital  Dislocations. — Congenital  dislocations  are  due  to  arrest  of  deri 
opment  or  deformity  of  the  articular  extremities  or  surfaces  of  a  joint  Tbty 
are  far  more  common  in  the  hip  than  in  any  other  joint,  but  occasionally  occar 
in  the  elbow,  the  shoulder,  and  other  joints.  Frequently  they  are  not  noticed 
the  hi|)-joiut  until  the  child  begins  to  walk.  The  signs  of  traumatism  are« 
course  absent,  and  instead  of  fixation  or  limitation  of  motion  in  the  joint 
abnormal  degree  of  mobility  exists,  due  to  the  imperfect  development  of 
end  of  the  bone  and  to  the  relaxed  ligaments  and  joint  capsule.  The  diagnoK 
is  made  by  the  discovery  of  the  head  of  the  bone  in  an  abnormal  positifl^i 
the  shortening  of  the  limb,  and  the  deformed  appearance  of  the  joint  i1 
In  the  hip  the  shortening  leads  to  a  limp,  and  if  but  one  joint  is  affected 
scoliosis,  which  is  quite  marked,  but  can  be  overcome  temporarily  by  ha^ 
the  child  place  the  affected  foot  upon  a  book  or  other  object  of  suitable 

In  single  and  double  dislocations  there  is  marked  lordosis  in  the 
posture,  which  disappears  w^hen  the  child  is  placed  flat  upon  its  back. 
double  dislocation  also  the  child  has  a  peculiar  waddling  gait,  which  is 
characteristic.     An  absolute  diagnosis  is  made  by  feeling  the  trochanter, 
sometimes  the  head  of  the  bone  upon  the  dorsum  of  the  ilium,  the  ordii 
form  of  dislocation.     The  articular  extremity  is  displaced  upward,  and 
ured  shortening  is  well  marked.    The  bodies  of  these  patients  being  small,  ^ 
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^Tf^<*t  X-ray  pictures  are  easily  taken,  and  demonstrate  the  condition  beyond 
v\ie  shadow  of  a  doubt. 

'Pathological  or  Spontaneous  Dislocations. — These  are  always  acquired,  are 
tl\e  result  of  disease,  sometimes  of  the  joint  itself,  sometimes  secondary  to  other 
diseases.  They  were  divided  by  Volkmann  into  three  groups,  as:  First,  dislo- 
cations by  distention;  second,  by  destruction;  third,  by  deformity. 

1.  Dislocations  by  Distention. — It  was  believed  by  Volkmann,  and  has 
/>t*cn  held  by  others,  that  these  dislocations  occurred  as  the  result  of  the  disten- 
ti< :)n  of  the  capsule  of  the  joint  by  fluid  exudates.    The  result  of  synovites  of  an 
aoiite  character,  such  as  acute  articular  rheumatism,  the  metastatic  synovites 
complicating  the  acute  exanthemata,  typhoid  fever,  pyemia,  etc.,  and  gravity 
i^TiJ  muscular  action,  were  regarded  as  secondary  factors  in  the  production  of 
tlie  dislocation.    It  was  pointed  out  by  Stimson,^  however,  that  the  marked  dis- 
tention of  the  joint  is  assumed  rather  than  demonstrated,  and  that  these  disloca- 
tions occur  in  cases  where  pain  and  muscular  spasm  are  marked,  and  when  the 
limb  has  long  been  held  in  such  a  position  that  gravity  and  muscular  action 
favor  the  occurrence  of  dislocation,  and  Stimson  believes  that  these  two  latter 
factors  are  the  true  cause  of  the  dislocation,  rather  than  the  relaxation  of  the 
joint  capsule  produced  by  overdistention.     He  considers  that  the  effusion  into 
the  joint  favors  the  occurrence  of  dislocation  merely  by  removing  the  influ- 
ence of  atmospheric  pressure  in  holding  the  joint  surfaces  together. 

The  dislocation  occurs  most  often  in  the  hip-joint  ^yhen  patients  with  a 
painful  affection  of  the  joint  have  lain  for  a  considerable  time  wdth  the  limb 
in  the  position  of  flexion,  adduction,  and  internal  rotation.  The  dislocation 
occ-urs  suddenly  upon  the  dorsum  of  the  ilium,  and  is  usually  followed  by  relief 
of  pain.  The  diagnosis  is  made  by  the  ordinary  methods  of  examination,  and 
reduction  is  effected  by  manipulation,  and  is  permanent. 

2.  Dislocations  by  Destruction. — In  these  the  dislocation  is  produced 

by  destruction  of  the  articular  ends  of  the  bones,  such  as  occur  in  the  course 

of  joint  tuberculosis,  in  tabetic  joints,  or  as  the  result  of  acute  suppurative 

pint  lesions  with  destruction  of  the  ligaments.     Paralysis  of  the  muscles  sur- 

Tounding  a  joint  may  result  in  dislocation  in  one  of  two  ways.     If  all  the 

Timsclea  are  paralyzed,  an  important  part  of  the  support  of  the  articulation 

13  lost,  and  the  bones,  as  sometimes  happens  in  the  shoulder-joint,  may  simply 

fall  away  from  one  another  by  gravity ;  such  a  dislocation  is  accompanied  by 

a  serous  effusion  into  the  joint     When  only  certain  groups  of  muscles  near  a 

joint  are  paralyzed  while  other  groups  continue  to  act  unopposed,  the  latter 

may  produce  a  dislocation  by  muscular  contraction ;  such  dislocations  have  been 

noticed  (hip)  in  the  course  of  spinal  caries,  producing  pressure  upon  the  spinal 

w)rd  and  paralysis  of  the  adductors  of  the  thigh  or  of  the  external  rotators 

attached  to  the  trochanters.     If  the  adductors  are  paralyzed  while  the  muscles 

"pon  the  outer  side  and  back  of  the  thigh  continue  to  act,  the  dislocati<m  will 

»  Stimson,  loc.  cit,  p.  477. 
21 


302  FRACTURES   AND  DISLOCATIONS 

be  upon  the  pubis.  If  the  trochanteric  muscles  arc  paralyzed  while  the  adduc- 
tors act  unopposed,  the  dislocation  will  be  upon  the  dorsum  of  the  ilium. 

A  very  common  form  of  partial  dislocation  the  result  of  muscular  contrac- 
tion is  the  dislocation  backward  of  the  tibia  in  untreated  tuberculosis  of  the 
knee-joint  produced  by  the  action  of  the  hamstring  muscles.  When  one  of 
two  paired  bones  grows  faster  than  the  other,  or  the  development  of  one  of 
them  is  arrested,  and  in  a  few  cases  of  compound  fracture  of  one  of  two  paired 
bones,  with  loss  of  substance  and  failure  of  union  of  one  of  the  bones,  a  gradual, 
complete,  or  partial  dislocation  by  muscular  action  may  occur. 

3.  Dislocations  by  Deformity. — Under  this  head  Volkmann  and  other 
authors  have  included  the  dislocations  which  occur  in  arthritis  deformans  and 
in  tabes — "  Charcot's  joint"  The  dislocation  is  produced  partly  by  atrophy 
and  absorption  of  bone  and  partly  by  the  growth  of  new  bone  forcing  the  articu- 
lar surfaces  into  an  abnormal  position.  The  dislocations  may  be  sudden  or 
gradual  in  their  occurrence,  and  complete  or  partial. 


CHAPTER   IX 

SYPHILIS  AND  LEPROSY 

SYPHILIS 

Syphilis  is  a  chronic,  contagious,  infectious  disease,  produced  by  inocula- 
ion  \vith  the  syphilitic  virus  or  contagium.  It  is  hereditary  in  the  sense  that 
t  may  be  transmitted  to  the  oflFspring  of  the  syphilitic  individual.  The  course 
>f  the  disease  and  the  character  of  its  lesions  present  so  many  resemblances 
and  analogies  to  chronic  infectious  diseases  known  to  be  of  bacterial  origin 
that  it  has  long  been  the  belief  of  pathologists  that  syphilis  must  have  a  similar 
causation. 

Syphilis  has  long  been  studied  clinically  and  experimentally  in  the  search 
for  its  essential  cause,  and  a  large  number  of  bacterial  forms  have  from  time 
to  time  been  found  in  syphilitic  lesions.  None  of  these  have  been  shown  to 
bear  a  causative  relation  to  the  disease.  In  1905,  however,  Schaudinn  and 
HoflFmann  discovered  in  the  secretions  of  syphilitic  sores  an  organism  hitherto 
undes^oribed,  which  they  believed  might  be  the  cause  of  syphilis,  and  their 
observations  have  since  been  confirmed  by  a  very  large  number  of  observers. 

The  organism  is  quite  regularly  found  in  the  lesions  of  early  imtreated 
syphilis.  It  has  been  found  in  the  blood  of  syphilitic  patients,  and  in  some 
of  the  later  lesions  of  the  disease.  Though  the  organism  has  not  been  culti- 
vate<l,  and  but  little  is  knowTi  of  its  life  history,  yet  a  constantly  accumulating 
mass  of  evidence  seems  to  point  to  the  conclusion  that  the  Spirocheta  pallida 
(Spironema,  treponema  pallida)  is  the  exciting  cause  of  syphilis. 

The  Spirocheta  pallida. — The  Spirocheta  pallida  may  be  examined  alive  in 
the  secretions  of  an  open  syphilitic  lesion,  best  during  the  early  stages  of  the 
disease.  The  scrapings  from  a  syphilitic  sore  may  be  mounted  under  a  cover- 
glass  protected  from  evaporation  by  sealing  w^ith  w^ax  or  paraffin.  The  best 
results  are  obtained  by  scraping  the  lesions  quite  deeply.  The  fewer  leucocytes 
in  the  exudate  the  more  spirochete  it  is  likely  to  contain  (Ewing). 

It  is  a  spiral  organism  (see  Fig.  116),  which  varies  in  length  from  4-14  ^. 
Its  diameter  varies  from  J  /*  to  immeasurable  tenuity.  It  is  cylindrical,  and 
shows  usually  from  six  to  twelve  spirals,  though  as  many  as  twenty  have  been 
observed.  The  length  and  depth  of  the  spirals  varies  from  1-1.5  /x.  The 
oi^ranism  is  motile,  and  shows  motion  of  three  kinds:  a  rotation  upon  its  long 
axis,  a  liending  upon  its  axis,  and  a  to-and-fro  uiovonient.     In  fresli  prepara- 
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L>iis  the  motions  arc  quite  active,  though  the  orgauisui  (hH\s  not  notal)ly  change 
;;  j>c»sition.  Though  the  spirochetu'  may  bo  observed  in  the  living  state,  they 
e  l>c*st  seen  and  studied  after  staining.  Whether  in  secretions  or  in  the 
;<\ie'S,  they  are  found  almost  without  exception  outside  the  cells.  The  follow- 
g  description  of  the  staining  methods,  as  well  as  the  figures  showing  the 
iTiinisms  in  secretions  and  tissues,  are  quoted  from  "  Syphilis,''  by  Edward 
Keyes,  Jr.: 

^Methods  of  Staixino. — ^The  Spirocheta  pallida  approximates  the  protozoa  in 
resistance  to  the  usual  bacterial  stains.     The  classic  metliod  of  preparing  and 
lining  is  Schaudinn  and  Hoffmann's  modification  of  Giemsa,  as  follows: 

1 .  Obtain  the  specimen  by  scratching  the  surface  of  the  lesion  (chancre,  mucous 
tch),  ^fter  having  washed  it  thoroughly  clean  of  all  contamination — the  admix- 
re  of  a  trace  of  blood  does  no  harm.     Spread  the  secretion  thus  obtained  as  thin 

possible;  dry  without  heatings  harden  for  fifteen  minutes  in  absolute  alcohol. 

2.  Employing  the  Giemsa  stain  (made  by  Griibler,  of  Leipzig),  dilute  .tliis  by 
[Jing  about  1  drop  to  1  c.c.  of  water  (to  which  1  to  10  drops  of  1:  1,000  calcium 
^j-bonate  lias  been  previously  added — ^this  is  advantageous  but  not  essential). 

3.  Immediately  spread  the  diluted  stain  on  the  specimen  and  let  it  stand  one 
ouf- 

4.  Wash  freely  in  water,  dry  without  heating,  and  mount. 

*Thi8  is  the  standard  stain.    A  quicker  metliod  is  that  of  Simonelli  and  Bandi  ^ 
^Y  of  Goldliom,^  sold  in  this  country  under  the  name  of  Goldhom*s  stain.    A  few 
iVrops  of  this  will  stain  a  specimen  (dried  without  heating)  in  two  or  three  seconds. 
T:he  smear  is  then  rinsed  in  water  and  dried  (cold). 

In  France  a  favorite  stain  is  the  Marino  blue;  innumerable  other  stains  have 
been  tried,  but  the  Giemsa  and  the  Goldhom  fill  all  requirements.  With  Giemsa 
the  s/HTOchetaB  appear  of  a  faint  red  color.  The  Goldhorn  stains  them  purplish, 
^hk'h    may  be  changed  to  brownish-black  by  treating  the  specimen  with  gram  or 

Tj s*siTE  Stain. — ^The  best  is  Levaditi's  modification  of  the  Ramon  y  Cajal  silver 
•tain.3 

1.  Sections  are  cut  1  mm.  thick  and  hardened  in  ten  per  cent  formalin  for 
Went %' -four  hours. 

2.  Afash  and  harden  in  ninety-six  per  cent  alcohol  twenty-four  hours. 

3.  'Wash  a  few  minutes  in  water  until  they  sink. 

4.  Impregnate  with  silver  by  soaking  for  three  (to  five)  days  in  a  1.5  per  cent 
(to  tHx-ee  per  cent)  solution  of  silver  nitrate  at  a  temperature  of  38°  C. 

5.  Wash  rapidly  in  water  and  place  for  twentv-four  (to  forty-eiglit)  hours  at 
the  room  tem})erature  in 

Acid  pyrogallic 2  gm. 

Formalin 5  c.c. 

Aq.  destill 100  c.c. 

'Centralbl,  /.  Bad.,  ParasU.  v,  Injm.,  1905,  vol.  xl,  p.  159. 
^Jour,  of  Exper,  Med.,  1906,  vol.  viii,  p.  451. 

'The  so^-called  old  Levaditi,  in  contradistinction  to  the  new  or  pyridin  Levaditi,  which  is 
quicker  but  not  so  accurate. 
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6,  Wash,  dehydrate  in  absolute  alcohol,  nnd  mmioi  in  parafiin. 

7,  Cut  sections  no  tiiieker  than  5  /i, 

8,  Stain  eitlier  with  (a)  Oiemsa,  for  a  few  minutes;  wasli  in  water,  differentiate  . 
in  alcohol  containing  a  few  drops  of  oil  of  cloves,  clarify  in  xylol,  and  mount  in  f 
biiL^ani ;  or  (i*)  eoricentrated  toluidin-ljlue  solution,  dilTerenttate  in  alcohol  contain- 
ing a  few  drops  of  Tnua's  cther-glyccrin  niiAture — xylol,  balsam.  _ 

Diagnosis  of  Spirocheta  pallida. — The  time  and  skill  required  to  perform  ■ 
the  I^vaditi  stain  puceessfully  sufHre  to  keep  tisi^ue  ptiiioing  ajiart,  to  be  employ eil 
only  by  the  nio^t  competeut  specialists.    Cnrreol  cxiHiiiniUioiis  for  Spirocheta  pallida  _ 
may  be  attempted  only  on  emears  etained  with  Ooldliorn  or  Giemsa. 

Examination  of  such  a  smear  promptly  revenls  bow  appropriate  is  the  name, 
Spirocheta  pallida;  for  so  pale  and  thin  are  these  microiirganisms,  that  at  tir&t 
one  iinds  great  difheulty  in  perceiving  tliem.  It  hsis  been  generally  noted  that  the 
observer  at  first  make^  very  few  poj^itive  iinds,  Hut,  having  at  last  identified  the 
spirocheta  and  got  it  photographed,  «s  it  were,  on  his  retina,  he  can  return  to  speci- 
mens previously  found  negative  and  discover  the  organism  in  them — perhaps  in 
great  numbers. 

Hence  the  discovery  of  Spirocheta  pallida  requires  not  only  familiarity  with 
ordinary  Inboratnry  nnd  micrnsei>pic  teebnie,  but  also  a  ri'latively  long  and  tedious 
special  training.  Unhappily,  it  is  to  be  foreseen  that,  as  spirocheta  diagnoslfl 
assiunes  greater  and  greater  prominence  in  the  diagnosis  of  syphiJis,  the  tribe  of 
near  ]>atbologists  will  feel  fully  competent  to  ptiss  upon  ihh — the  most  delicate 
j>oint  in  tlie  diagnosis  of  the  most  iniportiint  infectious  disi^ase  that  afflicts^  man- 
kind; to  the  cocksure  diagnosis  of  the  h;isty  prneti tinner  will  be  added  the  scientific  ■ 
diagnosis  of  incompetence.  For  spiral  organisms  abound  ttoth  u|>on  tlie  skin  and  ■ 
upon  tbc  mucous  membranes.  In  the  mouth  are  found  Spirm-heta  denticula,  Spi- 
rocheta huccalis,  Sjiirocbcta  Vintenti;  in  the  bowel,  Sj>irocbeta  dysenteriae ;  on  the 
skin,  Spirm-bcta  rcfringcns  and  viirious  sa[U'o])hytic  varieties. 

The  iiccompjinying  photographs  (Fig.  IHJ)  show,  however,  tlie  characteristic 
features  distinguishing  Spirocheta  pidbda  from  every  other  variety  of  s|Hroc)ieta« 
Tiiese  are: 

1.  Extreme  tenuity  and  faint  staining.  | 

2.  Multiple  snialb  alirupt  spirnls. 
All  of  the  other  fauiiUar  spinw  heta^  are  much  thicker  (most  of  them  are  longer)^ 

stain  readily  wnth  the  common  dyes,  and  exhibit  long,  gentle  undulations  in  bril- 
liant contrast  to  the  sharp,  short,  almost  angular  spirals  of  Spiro<*beta  pallida. 

This  is  not  to  say  that  every  S[urncbcta  jialliila  seen  can  be  identified  as  such, 
or  that  every  s|Tecimen  containing  S]>irochcta  pallida  can  be  diagnos4^d  even  by  the 
most  skilled  observer.  Indeed,  quite  the  converse  is  true.  Even  Xeisser  confesses 
to  a  doubt  about  certain  of  his  cases.  But  a  characteristic  Spirocheta  pallida  is  as 
typical  to  a  skilled  eye  as  is  a  characteristic  gonoeoceus,  for  example,  and  afTonls 
quite  the  same  diagnostic  certainty. 

But  before  a  negative  report  can  be  given,  repeated,  prolonge<l,  systematic,  and 
gkilled  examinations  must  be  made. 

WiiKiiK  MAY  SPTRoriiETA  PALLIDA  BK  FouxD? — The  earlier  ohsenrers  were  able 
to  discover  Spirocheta  pallida  only  in  the  earliest  (nnd  most  infectious)  lesions  of 
the  disease.     The   following  condensed   list  shows   the   results  obtained   by  th 
reporting  the  greatest  number  of  cases: 
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heim  and  Sachs  examined  118  cases,  with  39  positive  results. 
Mulzer,  22  cases,  2  positive;  56  controls,  all  negative. 
)iWas,  Favre,  and  Andre,  42  cases,  13  positive. 

Kims  and  Prautschoff,  37  chancres,  32  positive;  25  secondaries,  18  positive. 
Siebert,  18  chancres,  13  positive ;  46  secondaries,  39  positive ;  46  control  exami- 
Mtions  negative ;  6  lympli  node  serum  negative ;  7  gummata  negative ;  cerebrospinal 
iloid,  blood  and  semen  negative. 
Sobemheim  and  Tomasczewski,  50  cases,  all  positive;  28  controls,  all  negative. 
Scholtz,  37  cases,  all  positive. 
Schaudinn  (second  report),  70  cases,  all  positive. 

Roscher,  32  chancres,  31  positive;  58  moist  papules,  55  positive;  40  dry  papules 
and  pustules,  34  positive;  29  mouth  lesions,  28  positive;  38  lymph  node  serum,  30 
positive;  24  controls  negative. 

Sufficiently  expert  and  conscientious  investigation,  therefore,  reveals  Spirocheta 
pallida  in  fully  three  fourths  of  the  smears  taken  from  chancres,  moist  papules, 
and  mouth  lesions. 

It  was  to  be  hoped  that  aspiration  of  the  lymph  nodes  adjacent  to  the  chancre 
might  prove  a  simple  means  of  obtaining  uncontaminated  smears  of  Spirocheta 
pallida;  but,  unfortunately,  the  microorganism  is  rare  in  the  center  of  nodes,  being 
chiefly  confined  to  the  region  of  the  periphery,  so  that  there  is  a  distinctly  less 
probability  of  finding  them  there  than  in  the  chancre  itself. 

Though  the  later  secondary  lesions  contain  fewer  spirochetae,  these  have  been 
found  as  late  as  nine  years  after  chancre  by  Sobernheim  and  Tomasczewski. 

They  have  been  found  in  the  pus  from  a  nonsyphilitic  abscess  occurring  during 
the  acute  stage  of  the  disease  (Fliigel),  in  the  serum  of  blisters  raised  by  can- 
Uiarides  (Levaditi  and  Petresco),  in  albuminous  urine  (Dreyer  and  Toepel),  in 
the  blood — ^after  many  failures,  and  only  during  tlie  first  few  months  and  before 
the  banning  of  mercurial  treatment  (Xoggerath  and  Stiihelin,  Schaudinn,  Rich- 
ards and  Hunt  et  aL). 

Most  interesting  of  all  has  been  the  search  for  spirochetae  in  tertiary  lesions, 
•"hich,  for  a  long  time,  was  fruitless,  but  was  finally  crowned  with  success.  Tomas- 
aevski,  who  has  foimd  them  in  five  out  of  ten  gummata  examined,  states  that 
*ight  to  ten  hours  must  sometimes  be  spent  in  examining  smears  before  finding  a 
typical  spirocheta. 

The  moist  lesions  of  early  hereditary  syphilis  swarm  with  spirochetae,  and  they 
have  been  found  (either  in  smears  or  in  sections)  in  practically  all  the  organs  of 
^Ibom  syphilitic  infants;  viz.,  liver,  lung,  spleen,  kidney,  suprarenal  muscle, 
Wt,  stomach,  intestine,  mesenteric  glands,  gall-bladder  and  ducts,  ovary,  uterus, 
poetate,  testis,  urinary  bladder,  thymus,  tonsil,  bone,  joint,  etc.  They  are  usually 
■Bost  numerous  in  the  liver,  lungs,  and  skin.  They  have  been  found  in  both  fetal 
^i  maternal  placenta,  and  once  in  the  inguinal  glands  of  the  apparently  healthy 
Bother  of  a  syphilitic  child  (Buschke  and  Fischer)  !  Curiously  enough,  masses  of 
pirochetaj  are  sometimes  found  in  and  about  the  capillaries  where  no  tissue  change 
as  taken  place. 

They  have  not  l)een  found  in  the  cerebrospinal  fluid,  though  they  doubtless  will 
,  for  positive  inoculations  have  boon   obtained   upon   monkeys  with   this   fluid 
[offmann ) . 
The  examination  of  normal  secretions — except  the  semen — is  always  negative, 
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except  in  severe  congenital  syphilis.    Whether  the  exception  in  the  case 
is  due  to  syphilitic  lesions  in  the  seminal  canals  it  is  impossible  as  yet  1 

Distribution  and  Fate. — ^Though  spirochetae  have  been  kept  alive 
days  on  artificial  media,  none  of  tlie  attempts  at  artificial  cultivation 
far  been  successful.*  Hence  we  are  not  in  a  position  to  affirm  with  ab 
tainty  that  the  spirocheta  is  self-sufficient,  self -multiplying,  like  the  know 
and  not  a  mere  developmental  form  of  some  unknown  organism  (possibly 
rhictes).  Moreover,  the  nmltiplication,  distribution,  and  fate  of  the  spi 
the  body  of  a  sy])liilitic  patient  have  not  been  worked  out  in  detail.  But 
ing  facts  we  know: 

Spirochetal  are  found  most  frequently  in  the  earliest  and  most  infecti 
of  syphilis.  Whether  in  the  chancre  and  early  secondary  lesions  of  acquir 
or  in  the  organs  in  inherited  syphilis,  they  abound  in  the  walls  of  the  bl 
and  in  the  perivascular  tissues.  They  are  relatively  rare  in  the  l\*mph  v 
prisingly  few  in  the  nodes,  and  when  found  in  the  nodes  are  usually  ii 
the  blood  capillaries  at  their  circumference  (Hoffmann  and  Beer).  ' 
been  found  in  great  numbers  among  the  epithelia  of  the  chancre  or 
pa])ule.  A  few  observers  believe  they  have  seen  evidence  that  the  spir 
destroyed  by  phagocytosis.  In  tertiary  lesions  (gummata)  they  have  I 
only  in  the  active,  advancing  edge  of  the  lesion,  never  in  its  necrotic 
in  its  secretion. 

It  seems  probable,  therefore,  that  the  spiroehetaj  are  distributed  by 
rather  than  by  the  blood  current,  directly  excite  tlie  i>erivascular  inflamnii 
acteristic  of  all  syphilitic  lesions,  and  are  destroyed  by  phagocytosis. 

Although  a  few  ol)servers  have  denied  that  the  administration  of  m 
any  effect  ui)on  the  spirocheta,  it  is  the  consensus  of  opinion  that,  as  so< 
cury  is  administered,  the  spirochetal  rapidly  disappear  and  soon  are  undi 
and  this  disa[)pearance  seems  to  be  especially  rapid  under  inunction 
dermic  medication. 

Symptoms  of  Syphilis. — Following  inoculation  with  the  syphilitic  v 
occurs,  after  a  jx^riod  of  incubation  which  is  rarely  less  than  two  > 
may  be  six  weeks  or  more,  a  cellular  infiltrati(m  at  the  point  where 
latioii  took  place  with  the  production  of  a  small  nodule  usually  cha 
by  hardness  or  induration.  This  is  the  so-called  initial  lesion  of  syj 
hard  chajicrPy  Uunicrian  chancre.  After  a  brief  interval  the  lympha 
of  the  region  bwonie  enlarged  and  hard.  Subsequently  the  lympha 
of  other  regions  undergo  similar  enlargements,  there  follow^s  some  di 
of  the  general  health,  accompanied  in  many  cases  by  slight  fever 
outbreak  upon  the  general  integument  and  mucous  membranes  of  a 
eruptions — roseola,  erythema,  papules,  pustules.  These  eruptions  ai 
general  and  superficial;  at  a  later  ]x»riod  they  are  commonly  groupe 
a  less  sup(»rficial  character.  The  disease  may  end  here  and  the  pal 
no  further  sympfonis  during  his  lifetiuio,  or  at  once,  or  after  an; 

»  Quite  recently  Spirocheta  refrin^ens  has  been  cultivated  !)y  Levaditi;  Spirochet 
by  Novy;  jMJrhapa  Spirocheta  pallida  will  be  the  next, 
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fflterval,  subacute  and  chronic  inflammations  may  occur  in  any  of  the  tissues 

of  the  body.    Very  often  these  later  lesions  of  the  disease  are  in  the  form  of 

small  or  large  nodular  infiltrations,  which  tend  to  undergo  a  peculiar  form 

oi  d^ieneration ;  they  are  known  as  gummatay  and  are  especially  prone  to 

inrolve  the  connective  tissues. 

A  further  series  of  lesions  occur  as  the  result  of  syphilis ;  they  are  notably, 
sclerotic  changes  in  the  central  nervous  system  and  changes  in  the  walls  of  the 
arteries,  notably  of  the  smaller  arteries  of  the  brain. 

During  the  period  when  active  symptoms  are  present,  always  for  several 
reare,  and  in  most  instances  during  his  entire  lifetime,  the  individual  enjoys 
immunity  from  infection  with  the  virus  of  syphilis.  There  are  two  further 
kinds  of  inmiunity  from  syphilis  which  may  be  important  from  a  diagnostic 
point  of  view:  First,  the  wife  of  a  syphilitic  man  may  give  birth  to  a  syphilitic 
child,  show  no  symptoms  of  the  disease  herself,  and  yet  be  inmiune  to  syphilis. 
Second,  syphilitic  parents  may  give  birth  to  healthy  children,  who  never  show 
any  symptoms  of  the  disease,  but  are  immune.  The  iuimunity  of  an  indi- 
vidual inoculated  with  syphilis  begins  at  or  before  the  time  of  the  appearance 
of  the  initial  lesion. 

It  is  customary,  in  describing  the  disease,  to  divide  it  into  a  number  of 
different  stages  or  periods,  but  it  is  to  be  romembered  that  these  stages  are 
ff^T  the  most  part  artificial — that  is  to  say,  the  process  of  the  invasion  of  the 
organism  is  continuous  from  the  start  and  the  successive  groups  of  lesions 
occur  simply  as  the  result  of  the  successive  involvement  of  various  kinds  of 
stnictures — and  that  in  many  cases  the  several  types  of  lesion,  by  the  characters 
of  which  and  the  date  of  their  appearance  the  disease  is  divided  into  a  nuuiber 
of  stages,  may  follow  one  another  after  longer  or  shorter  intervals,  or  in  rapid 
succession,  or  they  may  be  coexistent.  The  general  symptoms  of  intoxication 
inay  be  immediately  followed  by  lesions  ordinarily  occurring  late  in  the  dis- 
ease, or  rarely  the  initial  lesion,  or  what  appears  to  be  an  initial  lesion,  may 
be  followed  by  no  further  symptoms  wliatever. 

In  a  certain  large  proportion  of  cases,  however,  the  course  of  the  disease 
^  marked  by  more  or  less  definite  stages  or  periods :  First,  a  period  of  incuba- 
^on,  from  the  time  of  the  inoculation  until  the  appearance  of  the  initial  lesion, 
from  ten  days  to  six  weeks;  on  the  average  about  twenty-one  days.  Second, 
he  primary  period  of  the  disease,  consisting  of  the  initial  lesion  and  the  asso- 
ciated adenitis  of  the  neighboring  Ijauph  glands.  The  duration  of  the  exist- 
ence of  the  initial  lesion  is  very  variable,  and  will  be  discussed  later  on.  A 
'^nd  period  of  so-called  incubation  occurs,  during  which  the  virus  is  slowly 
eing  disseminated  throughout  the  entire  organism ;  it  ends  with  the  appear- 
nce  of  the  secondary  symptoms.  Its  duration  is  variable,  but  is  in  general 
lom  eight  to  nine  weeks  from  the  time  of  inoculation,  or  six  weeks  from  the 
>pearance  of  the  initial  lesion.  It  may  b<»  prolonged  several  months.  In 
e  experimental  inoculation  it  is  said  to  have  been  prolonged  to  one  hundred 
J  fifty-nine  days, 
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The  Period  of  Secondary  Symptoms,  Secondary  Syphilis. — The  symptoms  d\l^ 
ing  this  period  consist  chiefly  of  lesions  of  the  skin  and  mucous  membrane, 
though  many  other  structures  may  he  involved.  They  include  macules,  papdes, 
pustules,  and  aflFections  of  the  appendages  of  the  skin,  the  hair  and  nails,  the 
eye,  and  the  equivalent  of  the  various  skin  lesions  as  they  occur  upon  the  mu- 
cous memhranes.  This  |)eriod  is  of  variable  duration — from  one  to  three  yean. 
An  intermediate  period  following  this  is  described,  during  which  either  no 
symptoms  at  all  are  present  or  the  symptoms  are  of  an  irregular  character, 
localized  rather  than  general.  The  patient  may  or  may  not  be  contagious,  and 
may  or  may  not  infect  his  offspring.  The  duration  of  this  period  is  variable; 
it  may  last  from  one  to  several  years,  and  end  in  recovery  without  further 
symptoms,  or  be  followed  after  an  indefinite  interval  by  the  so-called  tertiary 
lesions  of  the  disease.  These  consist  of  more  deeply  seated,  sometimes  de- 
structive, lesions  of  the  skin  and  mucous  membranes  and  subcutaneous  con- 
nective tissues,  of  inflammations  of  the  bones,  of  the  internal  organs,  of  inflam- 
nmtions  of  the  arteries,  the  formation  of  gunmiata.  The  duration  of  the  period 
is  indefinite. 

Infection  with  Ssrphilis. — Infection  may  occur  from  the  inoculation  from 
the  secretion  of  the  initial  lesion  or  chancre,  from  the  secretion  of  any  oijen 
lesion  during  the  secondary  or  active  period  of  the  disease,  most  commonly 
from  the  secretion  of  a  chancre  or  of  a  papule  situated  upon  a  mucous  mem- 
brane— the  so-called  mucous  patch — or  from  a  moist  papule  situated  at  a  muco- 
cutaneous junction,  or  from  the  blood  of  an  individual  during  the  active  or 
contagious  stage  of  the  disease.  The  normal  secretions  of  the  body — the  tears, 
the  saliva — are  not  contagious;  the  semen  may  infect  the  ovum.  It  is  be- 
lieved that  the  blood  is  much  less  contagious  than  the  secretion  from  an 
open  syphilitic  sore.  The. late  or  tertiary  lesions  of  syphilis  may  not  be  con- 
tagious. Inoculation  is  effected  through  a  solution  of  continuity  of  the  epi- 
thelial covering  of  the  skin  or  mucous  membrane.  Such  a  lesion  may  be 
gross  or  microscopic. 

Uodes  of  Contagion. — Inoculation  may  be  direct  or  mediate,  from  the  direct 
implantation  of  the  virus  from  the  body  of  one  individual  to  that  of  another, 
or  mediate  through  the  medium  of  infected  articles — surgical  or  dental  instm- 
ments,  pipes,  drinking  vessels,  razors,  towels,  toothbrushes,  etc.  Though  tbe 
infection  occurs  in  the  largest  proportion  of  cases  during  sexual  intercourse, 
nonvenereal  syj)hilis  is  very  common  indeed.  Surgeons,  obstetricians,  hospital 
nurses,  wet-niirs(»s,  and  others  who  are  frequently  brought  into  contact  with 
the  disease  in  inno(»eiit  ways,  not  rarely  acquire  syphilis,  and  purelj'  accidental 
infections  are  sufficiently  couinion. 

The  Initial  Lesion  of  Syphilis,  Chancre  (Hard  Chancre — Infecting  Chancrt 
— Ihmterian  Chancre — Ulcus  d\inim — Hard  Sore). — Following  inoculation, 
no  changes  are  observed  at  the  point  when^  the  virus  was  introduced  for  l 
period  of  from  ten  to  forty  <|jiys — twenty-one  days  on  the  average.  The  woiini 
or  abrasion,  if  large  cnougli  to  be  noticed,  heals  in  the  ordinary  war.     At  tbc 
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end  of  the  j^H.»rio(!  of  inciiljatioii  tlRTt*  yppears  at  the  point  ul"  iuft'ctiou  a  small 
papule  or  jiatch  upon  the  surfaL-e,  or  a  fissure  or  excorialioii,  iiQually  single. 
X'here  mny  lie  no  raw  surface  at  any  tiitit^  Imt  simply  a  little  desquamation 
gy£  snperfieial  epithelium.     Moderate  red- 
ii^«s    of   the    snrfaee   is    present — usually 
J  mill  red,  coppery  red,  or  purjili^ih  red — 
"l^i^it    scarcely    any    pain    or    .sensitiveness. 
<3rradually  there  is  developed   an   intiltni- 
^ion  of  the  thickness  of  the  skin  or  niu- 
ooti'*^  mend>rane,  which  increases  in  depth 
ati<l  sufK'rficial  area;  suuietinies  when  iirst 
noticed,   nsiially   within  a   w<?ek   from   its 
appearance,    tliere   is   developed   the   char- 
aeteriatie  iodnration.     This  uiay  Ix^  nodn- 
]ai*   ami  involve  the  entire  thickness  of  the 
gkii3,  <»r  quite  superfieial. 

The  nodular  form  is  of  peculiar  car- 
(ili^ginous  hardness,  quite  insensitive,  mov- 
at>X*  upon  the  deeper  strncturea  when  situ- 
ate*^! in  hiose  skin.  Wlien  jiinelied  it?^ 
gi^x'face  liecirtnes  blanched,  quite  white,  and 
8t^irc»ngly  snggt^sts  a  little  button  of  cartil- 
§^C^-*-     In   the   more    suiK*rfieial    form    the 

iimclaration  is  liest  appreciated  by  lifting  the  area  of  infiltration  between  the 
ixi^er  and  thumb  and  nuiking  lateral  pressure.  The  part  feels  as  though  a  bit 
of  piircliment  or  stiff  pti|x*r  were  beiu*i:  grasped.  An  aiinuhir  form  of  indura- 
ti*^Ti  njay  exist — a  ring  of  hard  infiltration  surrounding  an  area  wliere  the 
m«r»Tnml  softness  and  elasticity  of  the  tissues  is  preserved. 

The  epithelial  covering  may  remain  unbrctken  tbrougbout  the  existence  of 

tVi€?  dianere  and  be  merely  thinned  over  its  center,  or  more  commonly  a  snper- 

fi.<:*ial  ulcer  forms,  usually  roun(kMl  or  oval  in  shaiK^*,     The  base  of  the  ulcer  is 

voTj'  slightly  depressed,  smooth^  and  of  a  color  which  has  bet^n  likened  to  raw 

Hi»m,  or  covered  witli  a  su]ierficial  grayish-white,  adherent,  st^ft  scali  or  layer 

of  false  membrane.     Tbt-  discharge  is  small  or  large  in  amount,  and  watery, 

often  lemon-yellow  in  color.     The  raw  surface*  l^ltrds   readily.      Sections  of 

oHuGcre  under  the  micfos<'0|)e  show  rouii(bcelled   infiltration  of  lymph  spaces 

arid  thickening  of  the  coats  of  the   small   bh MT<bvessels,   arteries,   and   veins. 

epithelioid  and  giant  cells  are  present  in  moderate  numbers. 

The  induration  is  of  very  variable  size*  It  may  be  no  larger  than  the  head 
of  a  match  or  cover  a  considerable  extent  of  surface  and  be  quite  massive — 
two  thirds  of  the  circumferenee  of  the  prepuce^  for  example.  Chancres  vary 
^h  in  appearance  and  pbysical  characters  according  to  their  seat  and  according 
^H    to  whether  thev  are  irritated  cbemicallv,  mechanicallv,  or  infected  with  pus 


FiCj,   IIH. rilANCKE  OF  THE   VlUS   BFIJKVKD   BY  TTIE 

rATIKNT    TIJ     HAVE    HKKN    ArgUIIlKI^    BY   SllAVlNfi 
WITH     A     KaZUR     which     HAI>     UhZk.S     V^EB    BY     A 

Syphihtic  Fhiend,     (Author's  colleclion.) 


and  Jisa]jpoiir  after  a  variable  peri- 
fnl ;  iis^ially  the  wcire  is  iK^aliMl  in 
six  weekK,  The  iii<hiralion  may 
persist  fnr  iiamths,  or  even  for 
years^  ami  tin*  seat  of  tlie  rhaiiere 
may  again  lieeoiiie  imhirated  lattT 
in  tlie  disease.  There  may  he  no 
scar,  or  a  slight  or  markeil  sear, 
after  the  chancre  clisa]ipears,  de- 
pending upon  tlie  )ireHenee  or  ali- 
sence  uf  erosion  or  ulceration,  and 
its  depth.  An  infeefinl  c-lianere  be- 
mnith  a  tight  jirejaice  may  destroy 
tlie  greater  portion  of  llu'  glans  ]ie- 
nis.  Chanere  of  the  meatus  iirina- 
rins,  glans  penis,  snhim  eoronarius, 
inner  layer  of  the  prepnee,  iisnallv 
show  marked  induration.  Upon 
the  general  infegnment  and  skin  of 
the  bcidy  of  the  j^eiiis  the  indura- 
tion is  less  marked. 


and  ns>;unies  the  ordinary  chi 
of  chancre.  The  dry  scaling 
is  the  form  already  indieni 
wliieh  erosion  does  not  take 
he  snrfaee  remains  eoverec 
epithelinni,  and  is  of  a  dull- 
eojipery  etvlor, 

ECTUVMATOUS      CuANCRl 

certain  eliancres  necrosis  of  \ 
dura  ted  area  may  occnr,  &m| 
or  total,  and  separate  as  ^ 
brown  or  black  in  color.  Pf 
infection  may  cause  the  si( 
acute  intlanunation  and  a  pi] 
discharge  from  the  raw  si 
Treated  or  untreated,  chfl 
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Chancre  of  the  Vulva. — In  women,  t*lianeres  of  the  labia  majora  may 

IfC  accompanied  by  general  edema  and  thiekeniug  of  the  labium,  and  rlie  specific 

i^cJwration  at  tbc  site  of  inwuhUion  luay  be  present  ur  absoiit.     Clmneres  of 
tlie  labia  minora  and  fourebette  are  not  nsualiy  ni!irke<IIy  indurated. 

ExTKA-OENiTAi.  Chajscre.^ — Upou  the  Hp  the  ehanere  apjK^ars  as  nn  ele- 
%-4itcd,  jnieydixvking,  raw,  rcnaided  or  uval  nhvr,  with  a  ^ranuhir  surface, 
^i^tially  covered  by  a  yellmvish-wliite  or  f^idphur-yelhiw  falw  nioinlirane  (jf 
purtly  dried  dis^eharge*  The  liji  may  be  markedly  swollen.  The  iii<birati«m 
i^  present,  but  is  not  of  the  ear- 
tili^^"^*^"^  hardness  noted  inebaii' 
cress  of  the  iM.*nis.  U|>on  tlie  mn- 
^^oiiB  membrane  of  the  month  the 
crlianere  apjK^ars  a.s  a  ^nperfirial 
iilot^r,  witli  reildeiied  e(lge8  and  a 
l>as^  Cfwered  with  whitish  false 
mcfiJibrane. 

Multiplicity   of   CiiANeiiE, 

^Wording  to  Fournier,  in  three 

cfi^^^cs   out   of   four   chaneres   are 
*sixi|rle.     They  may  be  multiple, 

I     liiive  seen  a  ehanere  np>u  the 

pc^nis   and    upon    the   lip   of   the 

same   in<lividnal ; '  the   trvvo  sores 

af»|ic*ared  sinndtaneously.     Chan- 

eres  ocnpiired  during  s€*xual  emi- 

tact    are    nsnally    situated    iqwin 

the   genitals*      They    may    tieenr 

U|Ktii     die    lipSj    or    within     the 

lijfMith  from  kissing,  or  iijmn  the 

nipple,   eyelid,  i»r  some    part   of 

the  face  from  dire<?t  eontaet.    The 

niargin  of  the  anus,  the  reetnni, 
tbc  tonsil,  the  palatine  areb,  and 
oilier  situations  may  be  infected 
through  unnatural  practices  k*- 
twt?en  persons  of  the  same  or  of 


Fto>  12fK — rfiixcKE  OF  THE  FiSfitii.  Till*  wMte  -(^it 
ii|jwiii  tilt"  ulfi'ratpd  siirrHfP  rcpn*^i'iit«  pfiwtlt'rfd  eut- 
nnu'l  whirh  hnd  Fimt  bt^Pii  *^ntiri_4y  rt'iniived  Wihcu  the- 
antlmr  tvMjk  tlio  ptifttngraph.  In  ttiis  oa*vt"  the  rhnn- 
crc  hjtfl  extJstiMl  ft>ri'i«:ht  wi^kf*  ami  th**  M:c»nt'rttl  L-riip- 
tirm  <»f  n  papular  fluiracitor  liad  appcarril  upon  ttie 
arms  chf'.Ht,  hikI  nlMinnu'iK  (T\w  liUtlKiir  wivs  enabled 
to  lak*Mlie  plinUigmph  at  iVlIevue  Ilospitnl  ttirougli 
the  kindncj^  of  Dr.  J.  C.  Aycr.) 


the  opposite  sex.  I  saw  a  yoimg  man  who  actpured  a  ehanere  of  the  finger 
trum  amonnig  digital  palpation  of  the  vulva  nf  a  pnisfitiite.  The  ways  in 
vhich  exfra*gf*nital  ehaiieres  may  be  inn* went ly  acquired  are,  of  course,  in- 
niniierable,  I  liJive  reci^ntly  seen  two  cases  of  cliancre  *\£  the  chin  from 
h\iHnilation  during  shaving,  A  ref(*renee  to  the  charaeters  of  extra-genital 
liwmcres  will  !>♦•  Tuad*-  Mndr-r  Iiri:i<iu:d  ntagn^'sis. 

Development  of  Enlarged  Lymph  Nodes. — During  the  tt*n  or  twi^lve  ditys  fnl- 
wiugthe  ajipearance  of  the  initial  h-siiku  the  aiuitomically  associated  lymphatic 
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glands  become  successively  enlarged.  In  chancres  of  the  penis  the  lymphaticft 
of  that  organ  are  sometimes  traceable  as  an  indurated  cord  leading  m  the 
direction  of  the  groin.  A  single  gland  is  first  noticeable  as  a  rounded,  painless, 
insensitive  nodule  in  the  subcutaneous  tissues ;  the  enlargement  of  the  rest  of 
the  chain  gradually  follows,  and  the  glands  of  the  opposite  side  usually  pa^ 
ticipate.  With  chancre  in  the  middle  line  or  near  the  frenum,  both  groin* 
may  be  simultaneously  infected.  Chancres  of  the  rectum  and  anus  are  also 
followed  by  glandular  enlargements  of  the  inguinal  glands.  The  individual 
glands  are  seldom  very  large;  they  are  movable,  not  adherent  to  one  another 
nor  to  the  skin ;  they  do  not  suppurate,  unless  in  the  presence  of  mixed  infe^ 
tion.  Chancre  of  the  Up  and  chin  or  mucous  membrane  of  the  mouth  or 
tongue  is  followed  by  enlargement  of  the  submaxillary  or  submental  glands,  , 
or  both ;  of  the  fingers — epitrochlear  and  axillary  glands ;  of  the  breast  and  :; 
arm — axillary  glands;  of  the  eyelid — ^the  preauricular  glands.  The  swelling  ■ 
and  induration  of  the  glands  following  chancres  of  the  face  is  usually  very 
marked. 

Development  of  Constitutional  Symptoms. — From  forty  to  sixty  days  aft» 
the  appearance  of  the  chancre,  w^herever  situated,  a  gradual  enlargement  of  the 
lymph  nodes  throughout  the  body  takes  place.  The  postcervical  chain  is  usually 
palpable,  and  its  enlargement  is  generally  regarded  as  of  diagnostic  value; 
these  glands  are  less  often  enlarged  from  causes  other  than  syphilis  than  the 
submaxillary  and  anterior  cervical  chains. 

Differential  Diagnosis  from  Chancroid  (Chancroid:  Sofi  Chancre^  Ulcvi 
molle). — Chancroid  is  an  acute  contagious  ulcerative  inflammatory  process, 
occurring  almost  exclusively  ujwn  the  genitalia  of  men  and  women,  occasion- 
ally in  other  situations :  in  tlie  rectum,  on  the  general  integument  from  direct 
or  mediate  contagion,  and  upon  the  fingers  of  surgeons  and  obstetricians  in 
rare  instances.  Ducray  and  Unna  have  described  a  small  oval,  rod-shaped 
bacillus  constantly  present  in  the  discharge  and  in  sections  of  the  base  of  the 
ulcer.  Culture  and  inoculation  experiments  have  not  as  yet  proved  successful 
It  is  probable  that  many  venereal  sores  of  this  variety  are  caused  by  ordinary 
pyogenic  microbes  received  upon  a  favorable  soil.  The  main  importance  d 
chancroid  from  a  diagnostic  point  of  view  relates  to  a  clinical  differentiation  ; 
betw^een  it  and  the  initial  lesion  of  syphilis.  In  certain  instances  both  kinds  rf 
infection  are  simultaneously  ingrafted  upon  a  single  point,  and  this,  for  i 
time,  may  lead  to  confusion  in  the  diagnosis. 

CiiAKACTKKs  OF  CiiANCRoiD. — Tlic  charactcrs  of  chancroid  are  as  folloirt: ■ 
The  period  of  incnbatiou  is  short — often  only  a  few  hours,  seldom  more  thll 
two  or  three  days.  There  then  appear  at  the  seat  of  inoculation  one  or  mow  ' 
small  red,  tender,  painful,  or  itching  papules,  which  rapidly  break  down  i* 
the  center  and  form  an  ulcer  with  irregular  w^orm-eaten  or  punched-out,  nndfl^ 
mined,  inflamed  e(lo:(*s,  a  yellow,  sloughy  base,  and  an  abundant  purulent  iit 
charge.  The  ulcer  is  ]):iinfnl  and  sensitive,  tends  to  increase  in  size  and  depdii 
may  take  on  a  rapidly  progressive  sloughing  or  gangrenous  or  so-called  phi^ 
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cdenic  character;   sometimes  destroys  the   tissues  quite  \videly.      New   sores 

iijay  be  produced  by  autoinoculation.     Chancroid  is  usually  accompanied  by 

fjfiinful  acute  inflammatory  enlargement  of  the  IjTnph  glands  of  the  groin.    The 

gland  or  glands  are  tender  and  painful.     Moderate  septic  fever  is  not  uncom- 

111  on,  and  the  glands  frequently  imdergo  suppuration  and  form  a  considerable 

tiinior  in  the  groin,  which  infects  and  finally  perforates  the  skin  and  dis- 

elia^'g^  pus. 

The  Chancroidal  Bubo. — Numerous  glands  are  often  infected,  and  the 
Avails  of  the  abscess  and  the  skin  overlying  it  undergo,  under  favorable  condi- 
tions, the  same  progressive  ulcerative  destruction  w^hich  characterized  the 
oT-iginal  sore.  Such  a  process  may  extend  indefinitely,  involve  both  groins, 
-tlie  scrotum,  perineum,  anus,  rectum,  etc.  In  alcoholic,  underfed,  and  neglected 
oas^^  I  have  seen  fatal  septicemia  follow  a  chancroidal  bubo  in  more  than  one 
instance. 

Differences  from  Chancre. — The  main  points  of  difference  between 
cliaDcre  and  chancroid  are  as  follows:  Chancroid  has  a  very  short  period  of 
incubation  or  none  at  all;  chancre  a  period  of  incubation  rarely  less  than  two 
w€?eks,  average  twenty-one  days.     Chancroid  is  an  acute  inflammatory  process 
frorn  the  start,  characterized  by  progressive  ulceration;  chancre  is  essentially 
a  specific  hyperplasia ;  the  signs  of  acute  inflammation  are  absent.    Destruction 
of  tissue,  if  it  occurs  at  all,  is  very  slight,  unless  caused  by  mixed  infection  or 
unusual  local  or  general  conditions — confinement  of  discharges  beneath  a  tight 
prepuce,  mechanical  or  chemical  irritation,  etc.     The  discharge  from  a  chancre 
is  watery  and  thin ;  that  from  a  chancroid  is  distinctly  purulent     The  indura- 
tion of  typical  chancre  is  of  cartilaginous  hardness  and  sharply  circumscribed; 
chancroids  show  either  no  induration  or,  if  present,  the  hardness  shades  off 
into  tlie  surrounding  tissues,  and  is  rarely,  if  ever,  of  a  cartilaginous  quality. 
The  adenitis  of  chancre  is  discrete,  painless,  not  followed  by  suppuration ;  the 
adenitis  of  chancroid  follows  the  course  of  ordinary   pyogenic   infection  of 
lymph  nodes.     Periadenitis  and  matting  together  of  the  tissues  forms  a  large 
inflammatory  mass.     Suppuration  does  not  occur  in  the  adenitis  of  a  purely 
syphilitic  infection;  the  adenitis  of  chancroid  quite  commonly  ends  in  suppura- 
tion.    Lastly,  chancre  is  followed  in  most  cases  by  general  adenitis  and  char- 
acteristic eruptions  upon  the  skin  and  mucous  membranes;  chancroid  is  not. 
In  the  cases  of  mixed  infection,  chancroid  follows  immediately  after  coitus, 
and  either  heals  or  continues  as  a  chancroidal  ulcer.     After  the  period  of 
incubation  of  syphilis  has  passed,  the  site  of  the  healed  or  unhealed  chancroid 
becomes  indurated  and  the  individual  goes  on  to  develop  constitutional  syphilis. 
Differential  Diagnosis  from  Herpes  of  the  Oenitals. — Herpes  of  the  prepuce, 
of  the  glans  penis  or  meatus  urinarius,  and  of  the  muco-cutaneous  junctions 
upon  the  vulva  of  the  female,  is  an  exceedingly  common  disease.     The  lesion 
consists  of  one  or  more  small  vesicles  situated  upon  a  slightly  inflamed  and 
reddened  base.      Subjective  sensations  of  burning  and   itching  precede   and 
accompany  the  formation  of  the  vesicles.    The  lesions  are  frequently  multiple. 
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Her])es  occurs  quite  indopendcntly  of  sexual  contact,  although  the  mechanical 
irritation  of  coitus  souietiuies  causes  an  attack.  The  disease  seems  often  to  de- 
pend upon  digestive  and  neurotic  disturbances.  One  attack  is  often  followed  by 
others  at  irregular  intervals,  and  in  some  individuals  such  attacks  may  occur 
every  now  and  then,  whether  they  have  coitus  or  not.  The  appearance  of 
vesicles  is  preceded  in  most  instances  by  subjective  sensations  of  itehing  and  ■ 
burning  for  several  hours  or  a  day. 

Upon  inspection  one  or  more  small  patches  of  slightly  reddened  skin  may 
be  observed.  If  a  magnifying  glass  is  used,  it  is  sometimes  possible  at  this 
time  to  see  a  group  of  six,  eight,  or  more  minute  vesicles  upon  the  red  area; 
the  whole  patch  nuiy  be  the  size  of  a  match  head,  or  rarely  as  much  as  a  quarter 
of  an  inch  in  diameter.  After  a  day  the  vesicles  coalesce,  and  form  a  delicate 
pellicle  containing  a  drop  of  serum  and  situated  upon  an  inflamed  and  red 
base.  Several  such  lesions  may  form  simultaneously  or  successively.  Usually 
the  vesicle  is  ruptured  mechanically  in  a  fcAv  hours,  leaving  a  superficial  red, 
moist,  excoriated  surface,  from  which  a  slight  serous  discharge  escapes.  Tie 
base  of  the  excoriation  shows  no  induration  and  the  inflammatory  infiltratia 
is  entirely  superficial.  When  let  alone,  and  not  infected  or  irritated  mechan- 
ically or  chemically,  the  surface  dries  and  heals  in  from  three  days  to  a  wed;, 
leaving  behind  a  suuill  red,  suj)erficial  spot,  which  disappears  in  a  few  dava 
more.  When  infected  or  irritated  mechanically  or  chemically,  the  appearanoa 
of  the  lesion  may  be  entirely  changed  and  confusion  in  diagnosis  may  easily 
arise.     In  these  cas(\s  time  will  render  the  diagnosis  clear. 

Diagnosis  of  Syphilis  in  the  Early  Stages  of  the  Disease. — The  diagnosis  ii 
the  early  stages  of  syj)liilis  is  a  matter  of  such  grave  importance  to  the  indi- 
vidual, and  may  so  seriously  afl'ect  the  present  and  future  conduct  of  his  life, 
that  the  surgeon  should  l)e  very  sure  of  his  ground  before  pronouncing  a  positivt 
opinion  in  the  given  case.  Among  intelligent  people,  the  belief  or  knowledge 
that  they  are  infected  with  syphilis  causes  a  degree  of  mental  anguish  which  il 
often  pitiable.  The  inauguration  of  vigorous  antisyphilitic  treatment,  a  hatrfd 
and  depressing  thing  in  itself,  may,  if  no  general  symptoms  develop,  leave  4> 
individual  in  a  state  of  doubt  and  uncertainty  harder  to  endure,  perhaps,  tha 
the  disease.  It  therefore  behooves  us  to  be  cautious  in  the  extreme,  and  byiH 
means  to  condeum  the  patient  to  several  years  of  physical  discomfort  and  son* 
degree,  at  least,  of  mental  distress  imtil  we  are  quite  certain  that  syphilis  esiA 

The  following  considerations  may  not  be  imworthy  of  consideration:  Aiflf 
abrasion,  herpetic  vesicle,  or  sore  of  any  sort  following  a  doubtful  coitus  sboaU 
be  viewed  with  some  degree  of  suspicion,  and  kept  imder  observation  until  tk 
period  of  incubation  of  sy])hilis  is  past.  Any  sore  which  appears  ten  days  * 
more  after  such  a  coitus  is  decidedly  suspicious ;  if  the  base  of  the  sore  graduiBr 
assumes  a  characteristic  hardness  it  is  probably  a  chancre.  If,  during  the  M" 
lowing  fortnight,  the  associated  lymph  nodes  slowly  and  painlessly  enlai^,  Ai 
diagnosis  of  syphilis  is  almost  certain.  Should  it  now  be  possible  to  exanuii! 
the  woman  with  whom  the  exposure  occurred,  and  should  she  be  found  8ufferil| 
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'e  syphilis  with  infecting  lesions,  the  diagnosis  is  confirmed.  Assume, 
that  no  such  confrontation  is  possible,  that  the  sore  has  been  chem- 
nechanically  irritated  or  is  a  little  infected  with  pyogenic  organisms, 
ation  may  be  never  so  characteristic,  the  glands  of  the  groin  may 
ilarged,  and  yet  the  patient  may  not  have  syphilis  at  all.  He  should 
tider  observation.  If  he  has  syphilis,  general  glandular  enlargements 
ions  upon  the  skin  and  mucous  membrane  will  occur  in  due  season, 
ly  tlien  be  got  under  the  influence  of  mercury  as  speedily  as  possible.^ 
g  women,  the  diagnosis  of  genital  chancres  is  less  commonly  made 
e  early  weeks  of  the  disease  than  among  men.  They  are  less  apt  to 
'  medical  advice,  and  the  sore,  being  painless  and  often  hidden  from 
ct  vision,  does  not  so  early  attract  attention.  Chancre  of  the  cervix 
'  escape  notice  entirely. 
v-oENiTAL  Chancres. — Extra-genital  chancres  are  apt  to  be  regarded 

lesions  for  a  time,  but  they  soon  take  on  a  definite  character,  and 
ated  with  characteristic  glandular  enlargements.  Chancres  upon  the 
)ra-orbital  region,  chin,  and  cheeks  form  a  rounded,  elevated,  raw 
overed  by  a  yellow  membrane  or  scab.  This  being  removed,  the  sur- 
ized  or  granular,  of  a  rather  pale-red  color,  bleeding  easily.  Indura- 
e  base  is  fairly  marked  in  some  cases,  less  so  in  others.  The  appear- 
ways  suggestive  of  a  sluggish  chronic  process.  Chancres  of  the  lip 
e  mucous  membrane  of  the  mouth  and  throat  are  more  apt  to  arouse 
3  suspicions  of  their  nature  because  of  the  frequent  occurrence  of 
lions  in  these  regions.  Chancre  of  the  lip  is  occasionally  mistaken 
•lioma.     The  diflFerences  are  as  follows: 

ences  from  Epitliclioma, — Cliancre  may  occur  at  any  age  and  on 
.  Epithelioma  occurs  on  the  lower  lip,  usually  in  elderly  men  who 
tually  smoked  a  pipe.  It  is  very  rare  in  women.  The  development 
e  takes  place  in  a  few  days  or  weeks,  and  ceases  to  grow  larger, 
na  is  usually  very  slow  in  development,  but  continues  steadily  to 
n  size.  The  lymph  glands  are  enlarged  almost  at  once  in  chancre, 
rule  for  months  in  epithelioma.  The  appearance  of  the  raw  surface 
ither  similar  if  covered  by  a  soft  scab,  but  the  epithelial  pearls  and 
•an  often  be  expressed  from  the  surface  of  an  epithelioma;  no  such 

exist  in  chancre.  The  sulphur-yellow  crusts  of  chancre  are  wanting 
ioma.     In  cases  of  doubt,  a  small  portion  of  excised  tissue  placed 

microscope  establishes  the  diagnosis,  positive  or  negative,  of  epithe- 
Dnce.  The  chancres  of  the  interior  of  the  mouth  begin  as  abrasions, 
ns,  or  papules,  which  soon  become  covered  with  a  white  or  grayish- 
$e  membrane.  Their  failure  to  heal  under  ordinary  treatment,  the 
nt  of  lymph  glands,  and  sometimes  the  history,  aid  in  the  diagnosis. 
res  of  the  tonsil  and  phar\Tix  are  usually  very  painful.     Chancres 

re  assumed  that  facilities  for  the  identification  of  the  Spirocheta  pallida  are  not  at 
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of  (lie  iii|nilt'  l*r^io  as  fissures,  exein'iatitms,  or  ]iapnles;  they  soon  become  jui(*y. 
lurking,  elevated,  n*d  ruvv  surfaces?*     The  axillary  glandij  become  swollen.     \i^ 
tranHiiiitted  \\y  mirsiij|tj;^  examination  of  the  infant  will  usually  reveal  muccii^^ 
imtela^s  of  tlie  moiitli,     <1iaiK*iv  tif  tlie  finger  often  he^ins  at  the  side  of  the  tiitj^ 
anil  rest^mhles  an  ortliiiary  paroiiyehia.     The  inthiratioii,  the  slow  ami  ehnnij^ 
eourse,  and  later  syniptonm  e«tahlish  the  diagnosis.     On  the  dofi^inii  of  a  fin^v^^^H 
an  (devated,  rciini<h'd,  raw,  and  jiiiey-linikini?  jiapule  is  |)rc*ilueed;  the  raw  si;   :2rar 
fatv  in  tliest*  easen  tdten  reitelu^s  a  eonniderahle  size,  so  that  the  gR*ater  pan  cs-:^ 
the  dorsal  i^urfure  uf  a  phidioix  may  he  involved,     liulnration  is  nc»t  niurki—  '^ 
(Svv  illiistrjOioiL ) 

Secondary  Symptoms,  Secondary  Syphilis. — Six  or  eight  weeks  after  the  afrTBT 
pea  ranee  of  the  initial  lesion  the  so-ealled  seeonilary  symptoms  of  By  ph  ills  ma;^  ^I 
be  ex]>e(*ted  to  a]ifM*ai\  They  consist  of  slight  or  moderate  fever,  usually  of  brioT  -^^' 
darafion,  often  of  headache,  which  may  he  severe  and  worse  at  night,  and  or  -* 
neuralgic  pains  in  the  muscles,  hones,  and  elsewliere;  lliese  pnins  also  are  ncarl)^^  1 
always  worse  at  night.  The  fever  Jiud  ]>jiin  may  he  ahs^-ut  <>r  may  preeede  omr^n 
aeeompany  tlie  cutaneous  eriiidion. 

The  Bloom. —  A  slight  or  moderate  diuiinntion  in  the  numl*er  of  red  eellr  W 
of  the  hhwid  lias  heen  imtetl  in  the  early  secondary  [)eriod  of  syphilis.  Diinimi«-  m 
tiou  ill  the  eonO^nt  iif  hejimgluhin  regiihirly  oc(^iirs.  This  anemia  lieei>mes  nH>T*-^^ 
marked  as  time  goes  (m,  and  in  severe  i^r  untreated  eases  may  reach  a  hig'  --^ 
grade.  The  anemia  is  improved  hy  the  jiroper  use  of  mercury,  and  is  rendere  — ^*, 
wors(»;  by  mercurial  [loisoniug.  In  the  tertiary  stage  with  severe  sympfimis  tltiz^^^ 
anenjia  may  reach  a  ]*rofuund  degree,  A  mo<lerate  leueocytosis  aeeompani«^«^ 
the  anemia,  and  iisiially  varies  with  it;  as  the  anemia  passes  away  under  treii^^f. 
ment,  tin*  leucocytes  alsi>  diminish  in  iHimlxn*. 

The  Typical  and  Characteristic  Diagnostic  Sig^ns  of  Secondary  Syphilis. — T^Ki<^ 
typi«*al  diagnostic  signs  of  si^foudary   syphilis  roiisjsi  of  a  sf^ries  of  eriiptii^  -»i.^ 
a])|x*aring  upon  tin*  skin  and  mucous  niemliranes,  together  with  affections      ^tf 
the  aj»pendagf*s  of  the  skin,  the  nails,  anrl  the  hair,  sometimes  of  intlammatii  ^ni; 
of  tlir  iris,  the  joints,  etc.     The  skin  eru]>fi<ins  consist  of  murnl<\^^  iHipuh'S^  ^^ici_ 
past  tiles.    These  lesions  are  cliaracterized  hy  a  rather  chronic  etjnrse,  by  altsevricefl 
of  pain   and  itching,  hy   a  mort"  or  less  cliaracteristic  distrihiition,   and  h^    a  ^ 
tendency  to  arrimge  themselves  in  gi*oui>s,  st*gments  of  circles,  circles,  and    He- 
nres  of  eight.     The  different  ty[)es  of  lesion — ^macules,  papules,  pustules — «if  ten 
exist  side  by  side;  this  so-called  polymorpliisiu  is  strongly  suggestive  of  syphj/ift 
The  lesions  occur  in  crops;  successive  oiithreaks  come  at  irregidnr  intervals,   TJu* 
earlier  iTuiitions  are  usually  superficial;  the  later  outbreaks  tend  to  invade  the 
entire  thickness  of  the  skin,  to  1m*  r»f  a  more  lijuited  distribution,  to  run  a  nioro 
chronic  course,  to  Ik*  more  destructive,  and  to  leave  pf»rmancnt  sears. 

The  ^Iacflar  Svfuiijuk,  Syi'Iiiutic  Roseola. — ^The  macular  syphiliJo 
— syphilitic  r*)scohi,  syphilitic  erythema — usually  the  first  eruption  to  apfjear, 
consists  of  rounded  r»r  irregularly  sliii|>c*d  s[>ots  \\]mu  the  skin,  varying  in  ft»i^* 
from  a  pin's  head  to  an  inch  in  diameter;  thi*y  are  not  olevi 


the  aMoiiien,  tlien  ii|xm  iIk-  rlies^t,  ii]i]^r  anrl  Inwcr  extreniitieSj  and  face, 
tie  order  ipvinh  Tliig  aDatoiiiieal  tmhr  is  true  also  of  tlie  apfjearance  of 
» papular  eruptions. 

The  Papulae  Sypiiilioe. — -The  papular  sypbilide  occurs  with  or  after 
ItoDseola.  Papules  are  eiretnustTibod  infiltrHtious^  of  the  skin.  Tliey  may 
mtpe  or  sniall,  and  vary  in  eliaraeter  acfonlin^  to  their  anatotiiira!  sitnation. 
•y  may  lie  dry,  or  dry  and  ?vraly  when  the  ejiidcrniis  is  iif>nnnlly  dry  and 
4,  notably  on  the  jmliits  nnd  soh's,  ur  moist  and  jniev  when*  ihr  fr>hls  of 
I  art?  in  eontaf*t — srrotuiM,  hibia  niaji»r:i,  nmr^^in  t>f  nnns,  bi^iearh  tbr  breasis, 
The  fciniall   papules,  kuuwn  as  loiliary   |nipi]h's,   are  eouinil   rounded  elc- 


Flo.   122. — Papulab  Syphilid;  Conflitent  on  Face,     (Fordyee.) 

fomi  a  grmiperl  erupt irm,  and  are  here  known  as  the  corona  i^enei 
larger  papules  nmy  1)e  an  iiirh  or  more  in  diaTueter;  in  character  they 
those  just  deserilied.  Fntreated,  i^yphilitic  papules  mn  a  chronic  course 
may  reniain  for  many  wt^^ks;  ^radviidly  the  iufiltnitifm  disapjK^arSj  leav 
very  (*Iiaracteristie  enppery  jif^uieiihU  m>ii  heliind,  ono  iti  tlie  surest  diag 
signs  of  syphilis. 

Fi.AT  ( *nN[*Yi.oMATA — MoisT  I^A F'iir-i':s.^ — As  untctl,  pup^iles  nssiitne  a 
elevated   cha racier   when   th(*y   *x*cHr   at  iiiueo-fiiUmcous  junctions,    or 
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two  slcin  snrfRrcs  urr  in  r<nitiirt  r'*>Tif1ii<'nt  prmj^j^  of  sneli  papules  in  tbcse 
5*ituatinn8  are  known  iKs  amilfjioinaia  lain ;  ilii^y  niuy  form  eonsiLferable  tumors, 
and  may  be  mistaken  for  epitlu'lioma.  Tbey  are  often  excoriated,  covered  by 
a  false  membrane,  and,  if  neglected,  tbe  dischar^^  from  tbem  becomes  oflFensive. 
The  smaller  najiulei?  are  sometimes  spoken  of  as  mucous  [fafches  in  tbese  sitii* 
afions.  Untreated,  tliey  may  last  for  many  months.  A  distinetive  cbaraeter 
of  jtapular  sypbilides  is  tbeir  oet'iirn^inr  upon  fbe  palms  of  I  be  biimls  and 
^k*s  of  the  feet. 

Papules  tpon  Mccous  MEMBiL\ifESj  Mucous  Patches.- — ^In  the  moiub, 
iH-ion  the  tongue— ui>on  its  tip  and  lateral  borders — at  the  angles  of  the  moutb, 
fii.e  mucous  incitdiraBc  of  tbc  ehf^cks,  npon  the  tonsils,  tbe  pilhirs  of  tbe  fauces, 
^X*<^1  tlie  palatine  areb,  mucous  patches  are  regularly  prest^ut  at  siuae  time  dur- 
i:^:Mg  the  secondary  period  of  syphilis.  They  are  highly  contagions  lesions,  and 
£wr^^^  their  situation  are  a  freqneot  source  of  coutagi«m*  They  form  small, 
j-<:»iuiiled,  or  large  plaijues  iijxjn  the  H\irface  of  tbe  nnicons  mendirane,  sur- 
^^z^imded  by  a  narrow  red  areola  or  a  diffuse  congestion.  The  nmcons  membrane 
xm^Miy  appear  as  though  painted  with  nitrateH>f*silver  sohition,  or  be  covered 
v^^ifh  a  grayislhwbite  false  meudirane.  They  are  easily  healed  lesions,  but  recur 
\;%'ith  pertinacity  from  slight  causes  of  irritation,  notably  from  the  use  of  tobacco 
fi.nd  alcobol.     They  may  Ijc  moderately  painful. 

The  Xails,  Onychia. — Papules  occur  along  tbe  Ijorders  of  the  nails. 
TLe  nntritirin  of  the  nail  itself  may  Ije  affected,  tlie  nail  iK^eomes  dry,  brittle, 
and  deformed.  In  some  cases  a  low  grade  of  suppuration  tx-curs  around  the 
liase  and  matrix  of  the  nail.  Tbe  tuiil  Itccomes  thinned  and  brokcm,  a  tbin  or 
purulent  discbarge  exudes  from  beneath  tbe  base  of  tbe  nail  and  from  the 
xnatrix-  The  nail  turns  brown  or  black  in  some  instances,  and  may  be  lost 
One  or  many  nails  of  tbe  fingers  and  toes  may  lie  affected. 

The  Pcstular  Syimiilides. — The  early  occurrence  of  this  form  of  erup- 
tioo  15  thought  to  indicate  a  grave  form  of  tbe  disease.     Three  types  are  de- 
8cril>ed:  Syphilitic  acne,  Syphilitic  imjietigo,  and  Syiihilitie  ecthyma.     These 
lesions  are  of  a  mild  or  severe  ul(*eraHvo  character.     Syphilitic  acne  is  often 
on    the  borderland  betwec^n  a  papvde  antl  a  pustule.     Tlun'  form  small  conical 
prc*jeetions,  a  little  serous  effusion  occurs,  Mdiicli  rapidly  dries  into  a  scab  or 
crust.     They  disa]>pear  without  scarring,     Tbe  eruption  is  generalized,  may  be 
CN>ii.fluent  in  some  regions,  notably  upon  tlie  thighs  and  abdomen,  where  ordi- 
nary acne  is  rare.     Tbe  crusts  and  coppery  stain  after  the  crust  separates  are 
chaTacteristic,     Papules  and  papulo-squamfms  sypbilides  often  coexist.     Syphi- 
litic impetigo — localization  chietly  face  and  scalp.     A  pustular  crup>tion  cov- 
eretl  by  crusts,  may  1)0  confluent,  when  large  areas  may  Ik}  covered  with  adher- 
ent scabs.     A  copper-eolored  stain  remains.     Syphilitic  ecthyma — the  lesion  is 
tt  snperfleial  or  nmre  deeply  destructive  pustule  of  considerable  size.     It  may 
o©^n  as  a  bleb  upon  an  inflamed  base,  whicli  soon  be(*rmies  converted  into  a 
lax^  pustule.     The  pus  <lries  ami  is  converted  into  a  Idack  crust.     This  may 
separate,  leaving  merely  a  dark  stain  without  scarring,  or  ulceration,  deep  or 


prrnujKMl,     The  f^irpiil{ir  sliapo  of  tlio  soars  is  eharactoristip.     Multiitlc  eif 
wliite  snirs  ii|Hm  tli(*  l(*^s  thus  lM*r*uiiip  of  cliogiin:^tir  value  in  disUngiiidiil 
^uuuuiitu  imd  oHirr  Ijitp  It'sious  froui  uew  pjowthsi  etc.  ^H 


Ffo.  124. — FmsuRED  and  Ulcerated  Eczema  or  Palm,  Simulating  as  ULctiiAxiNG  Stu 

(PtffanJ.) 

RiTPTA* — Ru]ua  i^  of  sinnlar  rharart^r,  but  larger  bizo,  and  attewled 
deeper  uleoration  thtm  crfhyiua,     Kupia  lM*^ins  a.«v  a  blob  upon  an  inttam 
haae,  eireular  in  sliapr^  bpiieath  \vbif*li  iii<Y'ratiofi  of  the  skin  takes  plac*e.    1 
erupting  is  esc»es-^ive.     Tbe  crusts  are  Idnek.     Tbey  continue  to  be  piled 
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from  the  disoharge  of  tlir  ulrer  initil  tliey  form  a  fonical  mass  nf  considerable 
size.  The  entire  thickness  of  the  skin  is  destroved.  S(*urriiig  and  pigmentation 
result 

PuLNTAit  AND  pAi.MAii  Sv I'lii iJi^i-'s. — Tlic  li'siuiH  iiUrvo  dcserilwd  consti- 
tiUe  the  majority  of  the  <'utaiu'<uis  nrviilrjits  wliirh  nmir  ^hiring  the  lirnt  year 
or  two  nf  ftvjihih'H.  Thty  may  ajifM'ar,  Ii4iwi*vrr,  usually  in  a  disrrpti*  form 
md  often  as  sniilary  lesioiii^^  very  \n\v  in  tlii'  disease.  This  is  iiotalJy  trtie  of 
tlie  jflantar  and  |jahnar  ]mpyk»-stin anions  s^yjihilides  wliicli  may  ap|K»ar  after 
many  years  uf  appHreut  enrc%  and  are  the  most  inlraetahle  nf  syplnlitic  Wions 
of  the  inte^iment.      I   have  refently  had   two  eases  under  my  eare.      In  one, 

siTiiiMMi  years  had  ehiji.^ed  since  the  iuff.'ctioii,  and  the  ocenm*nce  of  round,  scaly, 

i^liill   reil   patelies   upon   the 


l^i^alnis,  varying  in  .^ixe  from 
^     quarter  of  an  incli  to  three 
i;j  «.iarter3  of  an  inch  in  <1iam- 
^^^^r,  associated  with  cracks 
^^:^k1    fissures    in    t!je    skin, 
^;j^,--liere     normal      eutanetMis 
^^c>Ws  existed,  were  the  first 
l^SKLie  le^ionjs  this  patient  d(- 
^^-^^njied,  though  I  have  ha<l 
ImitiJ  imder   observation    for 
^c^n  years.     The  second  case 
I M51S  U*en  nnder  my  care  witli 
l*»c<»niat^r   ataxia   for  sc»ven 
x^rars.        Infect  i<m      twc^uty 
vcars  a^.     The  pahiuir  and 
plantar  ^ypbilides  first  ap- 
|>eared    about    a    year    agiK 
In    passing,   I   may  remark 
that   daily  calomel  fumiga- 
tions caufied   the  leaions  to 
disappear. 


Ftfj.  125, — Tirnr;ncri..vn  SYPnrrjD  fiV  the  BtJTTOCICR. 
(New  Yurk  Hiw|HUil,  ( Nii-PtOiiMii  D(»|jartmenU> 


TrBEHcULAR  Syi*hiiji>ks  anj>  (tr MMATA^-'Tht'  later  cvitaiieuiis  lesions  of 
syphilis  are  known  as  tidw^t^nhir  syyiliilides  and  ^nimiuala.    Tti*/  h*sions  are  simi- 
lar^ bnf  the  first  is  confined  tn  the*  skin;  the  neciaul  invtdves  the  skin,  the  sub- 
cut  aneons  tiasnes,  anti  dt^'yier  stnu^tur^s.     Thry  Hsiially  m^eur  after  two  years 
or  morej>  sometimes  earlier,     Tubercuhir  sypliiliih^s  cnnsist  of  elevated  infiltra- 
tions of  the  entirf^  thickness  of  \hv  skin,  Hsually  tjf  iMHisidcrahle  size,  single  or 
iniiltiple,   discrete   or  confluent.      Their    favnrite   situations   are   the   fac*e,    the 
back,  the  neek,  the  lower  extremities,  and  the  mnc<M*n1aueuns  junrtimis.     When 
conflnent,  the  lesion  uiay  cover  hirge  arenas.     Tltey  nn*  red,  latr^r  tnipjicr-cnlored, 
and  soon  l>eeome  enxi'rcd  with  ihiek  scales.     Tliey  may  iiisap]Hvur  in  time  with- 
tiiut  uktiyation,  btit  leave  hehmd  a  sear,  at  first  pigmented,  then  white,  circular, 
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or  with  wavy,  roimdcd  Iwrdern.  Tlie  lesion  is  a  very  chronic  one.  TulierajUr 
eypliilidcs  somotinies  idccrate;  the  lesion  then  liecomeB  covered  by  a  crust,  and 
furnishes  an  abundant  purulent  diseltarge.  This  is  commonly  a  very  chronii! 
lesion. 

GuMMATA  OF  THE  Skin. — As  shitc'd,  ^nnomata  belong  to  the  later  \icm\i 
of  the  di.sease,  \Mien  thc^y  ocfiir  during  the  first  year,  tliey  are  tlanigbi  U 
indicate  a  grave  fttrm  nf  .svphTli,s,  The  giimniafoiis  process  eonsii^ts  e&scn 
tially  of  a  dense*  .small-col led  infiltration  and  the  production  of  a  kind  of  ti^^^ur 
resendiling  grauulafi^m  tissue,  but  jioorly  sui>plied  with  bloi»d-ve8"sels,  and  \mm 
to  undergo  mxTosis  rn  mnsse  with  the  production. of  a  soft,  yellow ish-\vliit€, 
gelatinous,  seniiHolid,  gunniiv  material,  from  which  the  lesion  derive^?  its  name. 
They  may  t^ccur  an  h>caliz(*d  intiltratit^ns  and  tumors  of  varying  size  in  almost 

all  tlie  tissues  of  the  body,    la  the 


skin  and  9ulx?iitaneous  tis-^ues  tliej 
frequently  occur  as  slowly  p'ow 
iuir,  painless,  insensitive  ucmIuW 
attached  to  the  skin  or  movable 
beneath  it.  Under  treatment  the; 
nuiy  disappear  without  ulceration, 
ilra-e  couiuionly  the  tumor  gtti 
iially  softens,  the  skin  Ixn^onies 
denetl,  Huctuation  develoi>s,  the  akil 
is  jx'rf orated  J  a  little  pus  and  gnwi 
my  material  is  discharged*  Tli 
edges  of  the  ulcer  are  mildly  red, 
circular  in  outline,  nndeniiim^l 
The  ulcer  is  deep,  covered  with 
ycdlnAvisli'Wliite,  necrotic,  adluTeBt; 
soft  material ;  later  on  by  pale 
unwholesome  granulation  tissue, 
untreated,  t!ie  ulcer  is  extraordinarily  sluggish  and  may  remain  open  for  months 
or  years. 

THcerating  gnmniata,  as  well  as  all  the  other  more  deeply  seated  syphilitic 
lesions  of  the  skin,  sometimes  take  on  what  is  known  as  a  scrintjinous  ckarnr' 
ter— that  is  to  say,  the  process  of  infiltration  and  degeneration  advances  sluwly 
in  an  irregular  uuinnert  while  the  older  portions  *)f  the  lesion  heal ;  tha^,  * 
rounded  or  wavy  outline  of  scar  tissue  is  found  in  one  place,  a  partly  beaW 
ulceration  in  another,  and  a  recent  and  advancing  process  in  a  third.  The  sciin 
of  gunmiata  are  less  pigmented^  and  sooner  assume  a  white  color  than  do 
earlier  lesions  of  syphilis. 

Some    of    the    chronic    ulc^erative    lesions    resemlde   iilctTative    lupus; 
characteristic  a|>iraranc(\s  of  tidK-rcular  grnuuhiliou  tissue  are  wanting,  as 
as  the  translucent  **  apple- jt'lly  "  liki*  nodules.      Ju  cases  of  doubt  the  adiiir 
tration  of  mercury  and  of  large  doses  of  iodid  of  jjotash,  or  the  inicrosoo] 


Fig,  12*>. — Ul ckh at kd  (Ji'mma  of  the  Breast. 

(Authur",-    r'.*l|.i-M.i!!|,  ) 
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tSctmination  of  a  portion  of  excised  tissue,  will  make  the  diagnosis  certaiii>1 
r/ie   scars   of    former    ulcerative    syphilitic   lesioBS    are    smooth,    cir^^iilar,    or 
jYjiiiided.     The  scars  of  lujnia  are  irregular  in  shape  and  of  a  puckered  imeverL 
surface. 

Ciitaneoos  and  siibciitaneoiis  gimiinata  are  frtHjiieiitly  multiple.  They 
ina^v  apjtear  upon  any  region  of  the  IkhIv.  A  diagnoi5tic  jioint  in  all  the 
pv'X^'*''^*'**  lesions  of  the  wkin  is  their  painh\ssness,  and  the  general  want  of 
tliofse  subjective  .nensations,  sncli  as  hurning,  itching^  and  the  like,  which  «*oiii- 
juoiily  aeeoiijpimy  lesimis  of  erjiial  gravity  fr(»rn  otiicr  canses.  A  further 
di^KTiission  of  the  ditTiTenlial  diagnosis  of  syphilis  of  the  .skin  and  mueons 
mombranes  from  other  conditions  will  be  found  in  tlie  eha[>ters  on  Regional 
SiJirgei7', 

Syphilis  of  Muscles. ^ — A  wurd  in  regard  to  syphilis  of  the  mnseles;  gum- 
niittous  intiUratiou  tK'cnrs  witli  mf»dcrate  frequency.  The  infiltration  may 
l*^  circnmscril>ed  or  diffuse,  and  may  form  a  tumor  of  considerable  size  in 
th^  nuiseles  of  the  extremity  or  trunk,  not  infrequently,  really  or  apparently, 
^<^lherent  to  the  Iwine.  The  affection  siinuhites  quite  closely  sarcoma  of  rather 
^     iiriD  consistence;  many  unnecessary  operations  and  amputations  have  thus 


Fio.   127. — Stphilitic  AiiTmiiTia  or  the  Elbow.     {Collection  of  Dr.  Charles  McBuriiey.) 


jierformed,     Inforlnnately,  even  a  niicroseopie  exaiuination  does  not  ren- 
der the  diagnosis  ahscdutely  clear  in  every  case.     Clinically,  gunnnata  often 
£iccur  as  niuUiple  tumors  in  the  same  or  in  different  muscles;  sarcoma  is  usually 
jingle.     Gumma»  if  it  grows  ra]iidly,  may  Ije  painful  and  tender.     Tt  is  more 
ai^cn  found  near  tlie  tendon  tliuu  in  tlie  middk^  of  a  mnscular  IjcIIv.     If  the 
gtmma  breaks  down  and  iienetrates  the  skin  the  diagnosis  is  simplified.    Gumma 
dcipfluot  Ipnd  to  grow  heycmd  cerlain  detiuit**  |)n(|><irfi<ius ;  sarcouia  grows  indefi- 
tiitt'ly*     A  histjiry  of  syjihilis  and  large  doises  uf  iodid  of  [iotash  aid  in  the 
dittgnosis, 
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Syphilis  of  the  Bones. — (See  Diseases  of  Bones.) 

The  syphilitic  affections  of  the  brain  and  spinal  cord  have  no  direct  reli-  . 
tion  to  surgical  diagnosis.      (See  Brain  and  Spinal  Cord.)      Sypliilis  of  the 
liver,  testis,  and  other  organs  will  be  mentioned  in  the  chapters  on  Kegional 
Surgery. 

Hereditary  Syphilis. — There  is  no  initial  lesion  in  hereditary  syphilis.  The 
symptoms  of  the  disease  luay  ajuxjar  soon  after  birth,  or  be  deferred  for  a 
number  of  years.  The  child  may  be  bom  dead,  or  with  marked  signs  of  seri- 
ous lesions,  such  that  it  is  not  viable.  More  conmionly,  the  symptoms  do  not 
appear  for  several  weeks  after  birth.  Prominent  symptoms  are  coryza;  t 
hoarse  cry  and  a  pemphigus  eruption  upon  the  skin.  Large  blebs  filled  wiik 
serum,  which  becomes  purulent,  form  on  various  regions.  Erythema,  papules, 
changing  later  into  pustules,  mucous  patches  in  the  mouth,  and  broad  coih 
dylomata  about  the  genitals  are  common.  The  liver  is  frequently  enlai^ 
The  inflammation  of  the  epiphyses  of  long  bones  at  their  junctions  with  the 
shafts  has  already  been  described.  (See  Diseases  of  Bone.)  Iritis  and  ken- 
tit  is  are  not  uncommon. 

Syphilitic  Teeth. — A  peculiar  deformity  of  the  permanent,  upper  mid- 
dle incisor  teeth  is  frequent,  and  is  regarded  as  diagnostic  of  hereditary  syphi- 
lis. The  teeth  are  shorter  than  normal,  narrower  at  the  cutting  edge  than  at 
the  base  of  the  tooth,  crescentically  notched  along  their  cutting  edges,  the  cwh 
vexity  of  the  curve  directed  toward  the  base  of  the  tooth,  and  beveled  at  the 
expense  of  the  anterior  surface — '*  Hutchinson's  teeth."  (For  further  details, 
see  Regional  Surgery.) 

LEPROSY 

Leprosy  is  a  chronic  infectious  divsease  caused  by  the  growth  in  the  tissues 
of  a  small  rod-sha]jed  bacillus — the  Bacillus  lepne.  The  disease  is  contagioM 
in  the  sense  that  persons  who  live  in  close  contact  with  leprous  individuals  are 
almost  sure  to  acquire  it  if  they  continue  among  such  surroundings  for  a  period 
of  years.  The  period  of  incubation  is  long,  sometimes  four  or  five  years.  The 
disease  is  characterized  by  the  production  of  brownish-red  spots  and  nodules 
in  the  skin,  and  in  some  cases  by  chronic  inflammation  and  thickening  of  the 
peripheral  nerves.  The  bacilli  closely  resemble  those  of  tuberculosis,  bo4 
in  shajie  and  staining  reaction.  They  are  found  chiefly  in  the  cell  protoplasm 
of  the  round  cells  found  infiltrating  the  connective  tissue  of  the  leprous  nod" 
ules,  and  in  the  scrajungs  and  discharges  from  leprous  ulcers.  They  mayte 
stained  by  Gram's  method  or  with  carbol-fuchsin,  using  a  weaker  sulphuric 
acid  for  decolorizing  than  is  used  for  tulx^rcle  bacilli,  for  lepra  bacilli  art 
more  rapidly  bleached  l)y  the*  acid.  They  have  rarely  been  cultivated  outside 
the  human  Ixuly,  jnid  inocnlatiou  ex])erinients  in  animals  have  usually  failed. 
One  successfnl  inoculation  in  man  u])on  the  body  of  a  condemned  criminal  vas 
made  by  Arning.  A  moderate  nnnd)er  of  cases  of  the  disease  exist  in  restricted 
areas  of  the  Tnitcd  States,  but  the  cases  seen  here  are  most  of  them  imported 
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/roni  Asia,   Scandinavia,  and  other  countries  where  the   disease  is  endemic. 

1 11  the  Sandwich  Islands  tlie  disease  occurs,  and  the  lepers  are  segregated  and 
f  ^olated  in  the  island  of  Molokai. 

Forms  of  Leprosy. — Two  forms  of  the  disease  are  described — the  tubercular 
^i^J  the  anesthetic — according  to  whether  the  skin  or  the  nerves  are  chiefly 

TuBEKCCLAK   FoRM    OF   Leprgsy. — In    the    tul)ercular    form   the    lesions 

i%jp\ye2Lr  chiefly  upon  the  face,  the  hands  and  feet,  and  the  extensor  surfaces  of 

<tl  10  elbows  and  knees;  but  may  occur  almost  anywhere  upon  the  body,  except 

t  lie  scalp,  the  palms,  and  the  soles.     Preceding  the  appearance  of  nodules  there 

c>ocur  upon  the  skin  spots  of  pigmentation,  brown,  brownish-red,  or  dark  brown 

iri  color,  varying  in  size  from  half  an  inch  in  diameter  to  several   inches. 

These  spots  may  appear  and  disappear  several  times  before  the  nodules  develop. 

The  nodules  usually  occur  upon  a  spot  previously  pigmented,  but  may  begin 

elsewhere.    They  are  rounded  or  flat,  pink,  or  yellowish-brown  soft  prominences, 

varying  in  size  from  that  of  a  pea  to  that  of  a  walnut.     Coalescence  of  the 

nodules  forms  plaques  of  various  sizes  and  shapes,  such  that  Upon  the  face 

tlioy  produce  extraordinary  and  hideous  distortion  of  all  the  features  (leonine 

leprosy).     The  tubercles  may  be  absorbed  or  break  down  and  form  shallow 

indolent  ulcers;  occasionally  the  ulcerative  process  is  rapid  and  destructive. 

I^leeration  of  the  nodules  is  said  to  be  more  conmion  upon  the  extremities  than 

upon  the  face.     Similar  lesions  occur  on  the  mucous  membranes  of  the  nose, 

moutli,  and  throat.     The  duration  of  life  is  indefinite.     The  patients  may  die 

of    j)lithisis,    nephritis,    pneumonia,    dysentery,    or    some    other    intercurrent 

dii^ase. 

Anestitetic  Form  of  Leprosy. — This  form  of  leprosy  usually  begins  with 
a  skin  eruption  in  the  nature  of  blebs  or  spots  of  erythema;  these  spots  are 
hyperesthetic  at  first,  later  they  become  anesthetic.  The  aflPected  nerve  trunks — 
the  median,  the  ulnar,  for  example — increase  in  size,  and,  in  advanced  cases, 
may  form  cords  as  thick  as  a  cigarette  or  thicker.  The  ulnar  nerve  is  fre- 
quently involved,  and  can  be  felt  enlarged  and  thickened  behind  the  internal 
condyle  of  the  humerus.  The  nerve  is  sensitive  in  the  early  stages  of  the  dis- 
ease; there  is  analgesia,  but  in  the  earlier  stages  no  total  loss  of  tactile  sensi- 
bility. Affections  of  the  cranial  nerves  produce  facial  paralysis  with  inability 
to  close  the  eyes.  The  analgesia  of  the  extremities  leads  to  the  continued 
unconscious  receipt  of  mechanical  and  thermal  insults  leading  to  ulcera- 
tions and  ultimate  mutilations.  Perforating  ulcer  of  the  foot  is  a  common 
occurrence.  Muscular  paralysis  occurs  in  the  affected  nerves  of  the  extrem- 
ities, and  leads  to  atrophy  of  groups  of  muscles  and  to  characteristic  de- 
formities. Gangrene  and  spontaneous  amputation  are  common  in  the  fingers 
and  toes. 

Tubercular  leprosy  may  be  confounded  with  syphilis,  prolonged  observa- 
tion of  the  case  would  make  the  diagnosis  clear.  The  negative  effect  of  mer- 
cury in  leprosy  and  its  very  rapid  curative  effect  in  syphilis  would  furnish  an 
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of  (lifToix^iitiatioii.  Excision  of  a  iiodulo  or  scraping  uf  a  Icj'rons 
iirnish  means  for  identifying  tli(»  nunuTons  k']»roiis  liaeilli  nmlcr 
e.  The  liistury  of  exjK>sure  to  leprosy,  of  course,  is  ini|jortant. 
srential  tliagn(»sis  l)etween  lejirosy  and  various  skin  diseas«»s  the 
rred  to  works  on  derniatolopry.) 
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CHAPTER    X 

DISEASES  OF  BLOOD-VESSELS 

ANEURISM 

.X  aneurism  is  an  abnormal  dilatation  of  an  artery  forming  a  cavity 
lirli  ^vhich  blood  from  the  artery  circulates.  Aneurism  may  result  from 
se  4>f  the  vessel  wall,  atheroma,  endarteritis  syphilitica,  or  other  degen- 
ve  change,  or  from  injury — stretching  or  tearing  of  one  or  more  of  the 
ial  coats,  or  from  an  open  wound  of  the  vessel.  As  the  result  of  disease 
liform  dilatation  of  some  limited  section  of  the  arterial  wall,  including 
It  ire  circumference,  leads  to  an  aneurism  of  cylindrical  or  fusiform  shape — 
ulrical  aneurism  or  fusiform  aneurism.  If  the  arterial  wall  gives  way  or 
ines  dilated  over  a  limited  area  not  involving  the  entire  circumference  of 
ressel  a  sac  is  formed  of  greater  or  less  size,  communicating  with  the  caliber 
he  vessel  more  or  less  freely,  through  a  comparatively  narrow  orifice — 
ulaied  aneurism.  Many  sacculated  aneurisms  are  due  to  traumatic  and 
lianical  causes.  When  an  aneurism  bursts  subcutaneously  and  blood  is 
avasated  more  or  less  widely  into  the  surrounding  tissues  the  condition  is 
cvn  as  diffuse  aneurism  or  secondary  aneurismal  hematoma.  A  direct  wound 
111  artery,  or  its  rupture  by  direct  violence,  followed  by  the  formation  of 
iiii<:>r  composed  of  clotted  and  fluid  blood,  is  also  sometimes  called  diflpuse 
iiri?iiii,  or  arterial  hematoma,  or  primary  aneurismal  hematoma.  A  wound 
c-h  involves  sinmltaneously  an  adjacent  artery  and  vein  may  lead  to  a  per- 
lent  ahnomial  communication  between  the  artery  and  the  vein.  If  the 
imunication  is  close  and  immediate,  the  condition  is  known  as  aneurismal 
f'j-.  If  a  sac  forms  between  the  artery  and  the  vein  and  communicating 
h  both,  the  condition  is  knowTi  as  varicose  aneurism.  Both  types  are  in- 
led  under  the  general  title  of  arterio-venous  aneurism.  When  the  internal 
t  of  an  artery  gives  way  and  blood  finds  its  way  along  the  substance  of  the 
Idle  coat,  or  between  it  and  the  outer  coat,  the  condition  is  known  as  dis- 
cing aneurism.  It  occurs  only  in  the  aorta,  and  is  of  no  surgical  interest. 
^  cylindrical,  fusiform,  and  sacculated  dilatations  of  arteries,  as  well  as 
?*e  injuries  of  arteries  followed  by  the  escape  of  blood  from  the  artery  and 
a<*ciiinulation  in  the  surrounding  tissues,  with  the  formation  of  a  cavity 
r»se  walls  are  composed  of  the  tissues  displaced  by  arterial  blood-pressure 
1  lined  hy  connective  tissue,  fibrin,  and  blood-clot,  and  filled  with  fluid  blood 
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comnmuicating  tlireetly  with  the  caliber  of  the  wounded  vessel,  form  a  groups 
of  c'oiiditjrjm  usually  known  as  circutfiscribed  aneunsm.  Virmid  aneurism  has « 
alrt'iidy  hrru  ilesrrilx'd  utider  the  hctid  of  Tiiinnrs. 

Symptoms  of  Aneurism. — The  subjeetive  syuiptuias  atv(inipamiii«r  aneurism 
art'  due  ehietiy  to  its  inereaee  in  size,  \vht're!>y  it  euiisc^is  prc^sisiire  \i\yfm  ner 
tnuiks,  1hjik*s,  veins,  iiUrrferenee  witli  liullow  eanals,  or  organs,  etc.;  and  da-? 
synqih^riis  will,  of  eoiirse,  vary  with  the  size  and  situation  <»f  tlie  anenrif*Mt, 
AiHMirii^^ais  in  tlie  extrcuiities  cause  more  or  \v^^  jiaiii,  sometimes  of  a  dull 
ini*l   aching  character ;   sometimes  sharp  and   ncuralpie;   sometimes   niii^nda 
weakness,  limitation  t»f  iTiotion  in  joints,  a:^,  for  exaiii|>h?,  in  tlie  knee-joint 
ix>|)liteal   aneuriMU.      liv   pressure  \ij>on  veins,  edema   and  Cfmi-Ci^tion  of  tli 
cxtreuiity  may  occur,     Intrallioracic  aneurisms  may,  by  pressure  upon  the  In- 
noudiiate  vein,  eause  attacks  of  sudden  and  intense  venous  congestion  *»f  tlir 
fact*  and  ne(*k,  with  gidtliness,  or  dysjinea  from  pressure  up:)n  the  tnjchea,  or^ 
ilitheully  in  swaHowing  from  pressure  upon  the  esophagus,     A  further  f^nmt 
nf  the  aneurism  may  cause  paralysis  tif  nerve  trunks  hy  pressure,  a  chau 
in   the  voice  hy  pressure  on  the   recurrent  hiryugca!   nerve. 

PuYi^icAL  Signs. — The  physical  signs  of  circnmserihfMl  aneurism  an?, 
existence  of  a  smooth,  rounded,  shar|)ly  circumserilied,  rather  soft,  fluctuating^^ 
elastic,  and  pulsatini^  tumor  situated  over  the  course  of  an  artery.  The  st»^^ 
fif  eireumscribed  aneurism  varit*s  inmi  an  inch  to  three*  inches  in  diamctrr^ 
nuvly  more,  except  those  t*f  the  aorta.  The  tumor  is  readily  compressiWe.  bit-^ 
returns  iTumediately  to  its  former  size  as  soon  as  the  pressure  is  relievefl.  Tl 
|iulsatinn  of  aneurism  is  |ieeuliar  in  that  if  tlie  tumor  he  deeply  grasiKMl  wit 
the  tingers  tliey  may  be  felt  and  seen  to  separate  a  little  with  each  pulsatio 
and  ihe  expansion  is  felt  tm  Iwith  sides  alike — *'  expansile  pulsatitm.' 
anseidtatinn  over  the  aneurism  a  scjft  or  harsh  blowing  murmur  can  usual 
Im_*  heard  sy nclironous  with  the  pulsation. 

If  the  main  artery  be  coni}>ressed  lietween  the  aneurism  and  the   hci* 
]nilsation  in  the  aneurism  as  well  iis  the  luurmur  cease,  an«l  the  tumor,  if 
aneurism  is  of  recent  foruuilifui,  may  diminish  in  size  or  disaj»[>ean     Prt*ssi 
upon  the  affected  artery  distal  to  the  tumor  causers  the  aneurism  to  incre-J 
in  si^c.     The  pulsation  in  arteries  distal  to  the  aneurism  is  usually  weal 
than  on  the  s^juud  side  of  the  body,  and  delayed,  as  ean  often  V»e  deinonstn^ 
by  sphygirjographic  tracings  of  the  two  vessels,  i>r  hy  comparing  the  charac] 
of  the  pulse  on  hotli  sides  c»f  the  htKly  at  the  saine  tiiJK\  a  finger  l^eing  phj 
on  each.     If  tht*  ant*urism  is  dee]dy  placed,  so  that  it  cannot  lie  easily  palf 
sr.mie  or  all  of  these  signs  may,  of  course,  l>e  wanting*     In  old  aneurism| 
sac  may  be  greatly  thickened  by  fle|>osits  of  fibrin,  and  the  ojiening  intj 
vessel  may  Ik?  small.     The  signs  of  pulsation  and  murmur  may  then  be  gf 
obscMm^l    itv  alisent.      Thr   iitieurism    may   have   umlergtme   consoHdatir 
Hprmtaneous  en  re.     A  s<ilid  linimr  ofnintH-fcd  uitli  the  artery  will  then  1" 
cut.      Ill    cases   r*f   suheutiirK'ons    ni future   c»f   aueiirisui    the   signs    of    si 
and   iulliimrnation   may  entirely  overshadow  or   eomiiletely   hide   the   sJ 
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^^xeurism  itself;  later,  a  secondary  sac  may  form  in  wliicb  pulsation  and  bruit 
p^t*y   develop. 

Pyogenic  infection  and  suppuration  of  an  anenrismal  sac  is  a  rare  and 
-flve  accident,  it  is  attended  by  general  symptoms  of  sepsis,  fever,  often  a  chill, 
rapid    pulse,    prostra- 
^ioxiy    etc.      T.oealK%    tlie 
i^n^  of  acute  iutlauuua- 
-^ion    are   present    in   the 
tissues  covering  the  aneu- 
Ti?^n»,    the   pulsatiun   niuJ 
|>ruit   may  cease.      Pain 
is   a  very  marked  symp- 
tom.    Pressure  upon  the 
veins    may    cause    their 
occ^lusion,    with    swelling 
and  edema  of  tbe  limb. 
Thrombosis  of  tbe  artery 
is  not  an  uneouinion  com- 
plication,   and    the    com- 
bined   interferenee    with 
tbe   arterial    and    venous 
circulation  often  leads  to 
gan^n'ene  of  the  limlx   In 
other    cases    an    abscess 
forms  in  and  around  the 
aneurism  whiclj  may  per- 
forate tbe  skin,  burst,  and 
lie  ftccompanied  by  dan- 
gerous or   fatal   bleeding,      llild    noninfectious    iurianmiatiim,    with    swclliu^r* 
edema,  redness,  and  tenderness  o{  the  overly in£r  skiiu  is  nut  uncoimuon  during 
the  growth  of  an  aneurisui.     It  may  tx^  accoiupiini(*<]  by  clotting  of  tbe  bltiud 
in  the  sac  and  cure  of  the  aneurisuL     Tbe  growtli  of  tbe  intratboracic  aneu- 
risms is  often  attended  l>y  absorj^tiou  of  bone  by  ]iressurt»^tbe  sternum,  tbe 
ribfl,  the  vertebra'.     I>ocp-sc*ated  abscesses  of  tbe  nntcrior  thoracic  wall  sbouhl 
fthvays  be  regarded  as  possible  anc-urisms,     A  cnrefnl  examination  sbouhl  he 
Tiujde  for  pulsation  and  bruit. 

Course  of  Aneurism. — The  ordinary  course  of  aneurisui  is  toward  final  rup- 
ture; wlien  tbi.s  takes  place  into  the  birge  body  cavities,  the  pleura^  ix^ricardiuui, 
peritoneum,  sudden  or  sj>eedy  death  h  the  rule.     Aneurisms  which  burst  out- 
wardly cause  first  a  tliinning  and  disciH oration  of  tbe  skin,  later  necnisis.     The 
niptnre  may  l>e  through  a  large  orificT^  and   cause  rajiidly  fatal  bhH*<ling,  nv 
fljrongh  a  small  one,  wbicb  may  he  plugged  Ijv  a  eh>t  after  a  greater  or  leas 
quantity  of  blood  has  escajied.     Bleeding  is,  however,  sure  to  recur,  and  will 
be  fatal  unless  the  vessel  can  K^  liirated,  or  Matas'  operation  be  done, 


Fig.   12S.^ANKllHliHM    of  TMK  CoMMf)S'  pEMOrtAK  AfiTFLIIY  IN"  SCAIt- 

PA*ti  Thi ANGLE.      (New  York  Hospital  colk'nlioii.) 
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Diagnosis. — The  diagnosis  of  aneurism  in  its  earlier  stages,  when  so 
that  it  is  readily  accessible  to  examination,  is  absolutely  Kimi)le,  the  signs  are     ] 
characteristic  and  resemble  no  other  lesion.     When  inaccessible  to  palpation,    j 
they  may  pass  imrecognized  or  be  recognized  with  difficulty.     When  the  sac   J 
has  become  greatly  thickened  by  the  deposition  of  laminated  blood  clots,  the 
characteristic  signs  may  be  wanting,  or  so  faint  as  not  to  be  detected.    Such 
aneurisms  may  be  mistaken  for  solid  timiors,  for  cysts,  or  for  al)scesses.    I 
have  seen  an  aneurism  of  the  external   iliac,  which  presented  in  the  groin 
as  a  fluctuating  swelling  covered  by  red  and  inflamed  skin,  diagnosticated  as 
a  suppurative  inguinal  adenitis  by  an  experienced  surgeon.     Any  tumor  or 
apparent  abscess  which  overlies  the  course  of  a  large  artery  should  be  examined 
with  great  care  for  the  signs  of  aneurism. 

The  mistake  of  supposing  that  a  tumor  of  any  sort  overlying  a  large  arterial 
trunk  is  an  aneurism  may  easily  be  made ;  this  is  due  to  the  fact  that  such 
tumors  may  exhibit  a  pulsation  transmitted  to  them  by  the  artery.  The  pul- 
sation of  such  timiors  is  not  expansile,  but  if  the  examining  fingers  cannot  be 
pressed  into  the  tissues  far  enough  to  grasp  the  widest  portion  of  the  tumor, 
the  sensation  transmitted  may  be  that  of  expansile  pulsation,  because  as  the 
tumor  is  lifted  by  the  artery  it  may  be  pressed  up  between  the  fingers  as  I 
wedge,  thus  separating  them.  If  the  tumor  can  be  pushed  to  one  side  of  the 
artery,  or  lifted  away  from  it,  the  pulsation  w^ill  cease.  The  tumors  most 
likely  to  be  mistaken  for  aneurism  are  the  very  vascular  sarcomata  and  ce^ 
cinomata ;  they  also  may  exhibit  expansile  pulsation,  but  they  are  rarely  ae 
soft  as  to  give  the  sensation  of  fluctuation,  nor  can  they  be  diminished  in  si« 
by  j)ressure  to  the  same  extent  as  an  aneurism,  nor  do  they  suflFer  the  same 
diminution  in  size  when  the  main  artery  of  the  limb  is  compressed. 


ARTERIO-VENOUS   ANEURISM 


Arterio-venous  aneurism  signifies  an  abnormal  communication  between  an 
artery  and  a  vein.  The  condition  arises  most  often  as  the  result  of  a  wound 
which  opens  the  artery  and  the  vein  at  the  same  time.  In  some  cases  a  rup- 
ture of  an  aneurism  may  take  place  into  a  vein,  and  in  still  others  it  appeart 
that  the  aneurism  has  occurred  spontaneously  from  disease  of  the  arterial  and 
venous  walls. 

During  the  days  when  venesection  was  largely  practiced  the  unskillful  W0 
of  the  lancet  at  the  bend  of  the  elbow  and  the  simultaneous  wounding  of  » 
vein  and  of  the  brachial  artery  produced  in  a  good  many  cases  an  arterio-venous 
aneurism.  At  the  present  time  they  are  rare  in  this  situation,  but  occasionalh^  | 
occur  as  the  result  of  stab  wounds  and  bullet  wounds  which  accidentally  wound  I 
an  artery  and  a  vein.  They  may  rarely  be  due  to  fractures,  and  occur  in  frac- 
tures of  the  base  of  the  skull,  from  an  edge  of  l)one  which  wounds  at  once  the 
internal  carotid  artery  and  the  cavernous  sinus. 

The  spontaneous  variety  usually  arise  in  the  aorta;  sometimes  the  com- 
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jjiU'iii<?ation  is  with  tlie  puliiiaiiiiry  vein,  nr  in  tlto  alifloniinal  inirla  wilh  \lw 
^e^wM^Sk  CBva.  In  tlie  Innimatic  variety  the  o|)euing  in  tlie  artery  may  lead  diii?etly 
iiit*^  the  vein,  <>r  Miore  may  W*  forniet!  an  intcriDediate  uiieurismal  sac  Ix^tweeu 
^ijt&  veisseld— aneiiri^inal  varix  and  varit'ose  aiiunrism  respt'otively.  The  aneu- 
^^Tiial  sac,  if  one  be  present,  may  be  formed  of  conneetive  tissue,  or  from  tlie 
^^^ull  of  the  ililiitod  vein  itself, 

Si^s  and  Symptoms. — The  signs  and  syniptonis  produced  will  vary  in  sever- 
ity recording  to  the  relative  size  of  the  artery  and  of  the  vein-  If  the  art*?ry 
l>e  suiull  and  the  vein  large,  so  that  it  can  readily  dispo.se  of  the  additional 
flow  of  bhxKi,  the  symptoms  may  he  slight  or  ahsent.  If  t!ie  artery  is  large 
a.ii<l  the  vein  fimall,  the  vein  and  its  branches  beeome  enlarged,  varicose^ 
Bund  tortuous  on  ,tho  distal  side  of  the  abnormal  opening,  and  serions  and 
even  grave  disturbances  of  the  eircniation  and  nutrition  of  the  part  njay 
follow. 

When  dne  to  an  open  wonnd,  tlie  symptoms  are  iisually  not  long  in  making 
their  appearance.  The  wound  often  bh^eds  freely,  but  the  liennirrhage  ia  usu- 
ally controllable  by  pressure.  The  wound  in  the  skin  heals  in  the  nrdinary  way, 
and  usually  after  a  short  time  tlie  charaderisiic  sign  of  this  ft^nii  of  aneurism 
is  noticeil — tlie  so-called  thrilL  The  thrill  can  be  felt  by  placing  tlie  hand  over 
the  seat  of  the  injnry.  A  murmur  can  be  heard  by  placing  the  ear  or  a 
g.tethoseoj>e  over  the  opening  between  the  artery  and  the  vein,  and  usually  for 
serine  distance  above  anil  hehiw  that  point.  The  thrill  is  continuous,  and  has 
b€*eu  likened  to  the  purring  of  a  cat,  the  noise  made  by  a  bluehottle  fly  when 
bxiJ^ing  in  the  interior  of  a  thin  paper  bag,  and  to  other  simitar  vihratory 
phenomena.  The  nnirniur  also  is  continuous,  with  rhythmic  changes  in  in- 
tensity c<»rrespouding  to  the  pulsations  of  the  henrt.  In  nddition  there  nuiy 
be  swelling  of  the  limb  in  the  neighborhood  of  the  wound,  dihitati<)n  of  the 
sii|)erfieial  veins,  or  the  fornuUion  of  a  definite,  circnmserihed  tumf»r  which 
givci!  the  sign  of  expansih^  jmlsalion,  indicating  the  formation  of  a  sac.  In 
tlie  limbs  tlie  dilated  veins  ntay  also  pulsate. 

The  later  progress  of  the  disease  varies  greatly.  The  varicose  condition 
of  the  veiDA  may  increase  and  l^ecome  so  extensive  as  to  involve  most  of  the 
superficial  veins  of  the  extremity.  In  other  cases  the  enlargement  will  be 
flight.  There  are  sometimes  disturbances  of  sensation  in  the  limb,  such  as 
ttiimbness,  tingling,  and  neuralgic  pains.  The  nutrition  of  the  limb  may  also 
be  disturbed;  there  may  be  weakness  of  the  muscles;  the  limb  may  be  perma- 
UentJy  swollen;  clironic  dermatitis,  sometimes  with  ulceration,  may  develop 
Upon  the  skin.  In  some  instances  tlie  disease  may  become  stationary;  in  others 
\l  n\ay  continue  to  grow  worse,  even  to  the  extent  of  producing  a  rupture  of 
l\ie  aneurismal  sac  externally. 

ionns.— If  the  artery  and  the  vein  are  in  close  contact  so  that  the  blood 

from  the  artery  to  the  vein  without  any  sjtace  between,  tlie  condition 

I  ImowTi  as  anrurismal  rarit.     The  vein  and  all   its  brandies  may  beeome 

enlarged  and  varicose.     If,  however,  some  space  exists  between  the  artery  and 

^  98 
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the  vein,  and  a  sac  is  formed  communicating  on  the  one  hand  with  the  artery 
and  on  the  other  with  the  vein,  the  condition  is  known  as  varicose  aneurim. 
It  is  not  always  possible  to  distinguish  the  two  forms  by  external  examination, 
notably  if  the  vessels  are  deeply  seated.  The  diagnostic  signs  of  the  condition 
are  usually  present  soon  after  the  injury,  although  some  of  the  results  of  the 
abnormal  coumiunication  only  develop  gradually  after  some  time  has  elapsei 
As  in  other  punctured  wounds  of  arteries,  sharp  bleeding  may  take  place  at 
once,  and  a  mixture  of  arterial  and  venous  hemorrhage  has  been  noted  in 
certain  cases ;  such  hemorrhage  soon  ceases,  and  the  wound  usually  heals  with- 
out delay. 

Diagnostic  Signs. — The  diagnostic  signs  are  a  thrill,  felt  when  the  palm  of 
the  hand  is  placed  over  the  seat  of  the  injury ;  this  sensation  is  readily  appre- 
ciated in  all  cases  except  where  the  vessels  are  very  deeply  placed.  The  mur 
mur  is  readily  heard  through  the  stethoscope  placed  over  the  site  of  the  wounded 
vessel.  It  is  usually  heard  most  plainly  at  this  point,  and  is  often  a  continuous 
murmur,  which  is,  however,  louder  during  the  systolic  pulsation  of  the  artery. 
It  may  also  be  heard  for  some  distance  above  and  below  the  point  of  injury, 
but  less  distinctly  and  not  continuously. 

In  case  a  considerable  sac  is  formed  between  the  vessels,  a  pulsating  tumor 
may  be  produced  similar  to  ordinary  circumscribed  aneurism.  The  veins,  also, 
may  pulsate  for  a  considerable  distance  from  the  seat  of  the  injury.  Inte^ 
ference  with  the  circulation  produces  swelling  of  the  limb  and  disturbances  of 
its  nutrition,  sometimes  a  higher  temperature,  and  sometimes  degeneratire 
changes  in  the  skin.  There  may  be  also  subjective  sensations,  such  as  pain 
along  the  course  of  the  nerves,  disturbances  in  sensation  of  the  skin,  and 
sometimes  muscular  spasms  and  weakness.  The  veins  communicating  with 
the  artery  will  be  increased  in  size  in  varying  degrees,  according  to  the  relative 
size  of  the  orifice  in  the  artery  and  the  size  of  the  vein  into  which  it  empties. 
If  the  orifice  in  the  artery  be  small  and  if  the  vein  be  large,  but  slight  changes 
may  be  observed.  If,  on  the  other  hand,  the  orifice  in  the  artery  is  of  con- 
siderable size  and  the  vein  not  large,  great  distention  and  enlargement  of  all 
the  veins  of  the  region  may  take  place. 

mFLAMMATION    OF   THE    BLOOD-VESSELS 

Acute  Inflammation  of  the  Arteries. — Acute  inflammation  of  the  arteries 
occurs  chiefly  as  the  result  of  the  lodgment  of  an  infected  embolus  in  the  course 
of  pyemia.  The  symptoms  and  signs  are  those  of  pyemic  abscess,  alreadj 
described.  Suppuration  of  the  interior  of  an  aneurismal  sac  is  spoken  o\ 
under  the  head  of  aneurism.  Suppurative  arteritis  may  also  occur  from  direc 
infeeticm  of  the  arterial  wall  itself,  as  in  a  suppurating  wound.  NecTOti 
inflammation  of  the  vessel  wall  may  occur,  with  rupture  and  serious  bleeding 
the  secondary  hemorrhage  which  followed  amputations  and  other  operatiofi 
in  preantiseptic  days  was  of  this  description;  it  is  now  rarely  seen. 
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Chronic  Inflammation  of  the  Arteries. — Chronic  inflammation  of  the  arteries 
js  of  two  kinds: 

(1)  Atheromatous  Degeneration. — The  so-called  atheromatous  dcgen- 
c  rot  ion  occurring  in  middle  or  later  life,  is  attended  by  thickening  and  rigidity 
q£  the  arterial  coats,  with  the  deposition  of  lime  salts  in  the  wall  of  the  artery, 
fiitty  degeneration,  and  sometimes  loss  of  intima.  Thrombi  may  form  in  such 
sitxi^tions,  and  portions  of  these  being  washed  away  may  cause  embolism.  In 
siiii^ll  arteries  the  caliber  of  the  artery  may  be  diminished,  or  even  occluded 
(  ^<?e  Gangrene).  General  arterial  atheroma  and  sclerosis  are  often  associated 
with  cardiac  and  renal  disease,  and  the  condition  adds  some  small  danger  to 
tlie   administration  of  anesthetics  and  to  surgical  operations. 

(2)  Syphilitic  Inflammation  of  the  Arteries. — One  of  the  common 
lesions  following  syphilis  affects  groups  of  smaller  vessels,  notably  the  arteries 
of  the  brain,  and  causes  sometimes  obliteration  of  their  caliber — syphilitic 
obliierating  endarteritis.  Sudden  interference  with  the  nutrition  of  the  brain, 
causing  attacks  resembling  apoplexy,  or  more  gradual  interference,  causing 
progressive  cerebral  symptoms,  headache,  limited  palsies,  etc.,  are  usually  due 
to   syphilis  when  they  occur  in  persons  under  fortj'^-five  years  of  age. 

Diseases  of  Veins — ^Acnte  Phlebitis. — Acute  infectious  inflammation  of  veins 
occurs  as  the  result  of  infected  wounds  of  the  vein  itself  or  of  the  neighboring 
tissues.  In  the  course  of  pyemia,  osteomyelitis,  erysipelas,  suppurative  inflam- 
xnation  of  the  middle  ear,  as  an  extension  from  an  infected  ulcer,  etc.  Ante- 
ce^lent  to  or  in  consequence  of  the  infection  the  blood  in  the  vein  coagulates, 
forming  a  thrombus.  Such  thrombi  often  begin  upon  one  of  the  valves  of  the 
veii^-  Purulent  softening  of  thrombi  and  their  entrance  into  the  general  circu- 
lation causes  pyemia.  Acute  purulent  inflammation  and  thrombosis  of  veins 
usxially  forms  but  a  part  of  the  symptom-complex  of  severe  septic  diseases.  If 
the  vein  is  superficial  and  of  an  extremity,  in  addition  to  the  general  septic 
syxnptoms,  the  vein  will  feel  like  a  hard,  tender  cord.  A  periphlebitis  is 
usually  present,  and  some  induration  of  the  subcutaneous  tissues.  The  course 
of  the  vein  may  be  marked  upon  the  skin  by  a  blood-red,  tender  streak.  If 
the  deep  veins  are  infected  and  thrombosed,  the  superficial  veins  will  be  dilated. 
If  the  vein  is  large,  like  the  femoral  vein,  and  constitutes  the  principal  vein 
of  the  extremity,  swelling  and  edema  of  the  limb  will  be  marked.  Abscesses 
I'iay  occur  along  the  course  of  the  vein,  and  give  rise  to  characteristic  signs  and 
symptoms. 

Periphlebitis  and  phlebitis  of  a  less  severe  type  is  a  common  complication 
^f  varicose  veins  of  the  leg  with  varicose  ulcer.  It  may  also  follow  superficial 
infected  wounds.  The  process  is  mostly  confined  to  the  outer  coats  of  the  vein 
and  the  surrounding  connective  tissues,  and  affects  one  or  more  superficial 
^'eins.  Thrombosis  of  the  vein  may  or  may  not  occur.  The  s\Tnptoms  are  pain 
in  the  limb,  a  red,  broad  band  on  the  skin  in  the  course  of  the  veins,  and  the 
presence  of  a  hard  cord  beneath  it.  Abscess  may  occur  in  the  course  of  the  v(nn, 
^r   thrombosis  of  the  vein  with  organization  of  the  thrombus;  the  vein  tlien 
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remains  impervious  as  a  subcutaneous  cord.  Deposition  of  lime  salts  may  take 
place  in  the  thrombus  and  form  the  so-called  vein  stones  palpable  in  the  course 
of  the  vein  beneath  the  skin. 

Thrombosis. — Thrombosis  of  veins  may  occur  not  only  as  the  result  of  purely 
septic  conditions,  but  also  from  chronic  disease  of  tlie  vessel  wall,  or  be  due 
to  traumatism,  rheumatism,  syphilis,  the  acute  infectious  fevers,  any  cause 
which  diminishes  the  rapidity  of  the  circulation.  Thrombi  may  form  in  either 
arteries  or  veins,  and  may  partly  or  entirely  fill  the  lumen  of  the  vessels.  They 
may  be  absorbed  or,  if  infected,  undergo  purulent  softening,  or  become  organ- 
ized, or  cause  obliteration  of  the  vessel.  Infected  thrombi  produce,  as  already 
stated,  localized  abscesses  and  obliteration  of  the  vein,  or  pyemia.  Thrombosis 
of  arteries  is  less  common  than  is  the  case  with  veins. 

Symptoms. — The  symptoms  of  thrombosis  vary  much,  according  to  whether 
or  not  the  thrombi  are  infectious,  and  to  the  situation  and  character  of  the 
vessel  in  which  they  form.  The  sudden  fonuation  of  a  thrombus  which  oc- 
cludes a  large  artery,  such  as  the  main  artery  of  an  extremity,  are  sudden, 
violent  pain  in  the  limb,  frequently  complete  loss  of  muscular  jKjwer.  The^e 
symptoms  may  be  followed  by  gradual  or  partial  recovery,  or  according  to 
whether  collateral  circulation  is  established  or  not,  occasionally  by  gangrene 
of  the  extremity.  This  condition  is,  however,  a  rare  one  unless  the  accom- 
panying veins  are  thrombosed  at  the  same  time,  or  imless  the  lumen  of  all  the 
arteries  of  the  extremity  has  been  previously  narrowed  by  antecedent  disease 
of  the  vessel  walls.  I  saw  thrombosis  of  the  left  common  iliac  arten^  in  a 
syphilitic,  alcoholic  young  man  caUvSe  gangrene  of  the  entire  lower  extremity 
and  death.  The  larger  arteries  of  the  extremity  were  everywhere  filled  with 
thrombi  at  the  time  the  limb  was  amputated. 

Embolism. — An  embolus — from  the  Greek  word  meaning  a  plug — ^is  usually 
derived  from  a  thrombus,  infected  or  noninftK»ted,  or  from  fibrinous  vegetations 
forming  on  the  valves  of  the  heart,  from  globules  of  fat  derived  from  a  recent 
fracture,  from  air  wlii(»h  has  entered  a  wounded  vein  at  the  root  of  the  neck, 
from  a  portion  of  fibrin  derived  from  the  sac  of  an  aneurism,  or  a  portion  of 
a  malignant  tumor  which  has  invaded  the  wall  of  a  vein.  The  embolus  derived 
from  any  of  these  sources  enters  the  venous  or  arterial  blood-current,  and  is 
carried  by  that  current  until  it  lodges  in  a  vessel  so  small  that  it  cannot  pass. 
Emboli  derived  from  veins  enter  the  right  side  of  the  heart  or  the  liver  and 
lodge  in  the  lungs,  usually,  or  in  the  liver  if  they  are  formed  in  the  portal 
circulation.  Those  which  are  derived  from  the  left  side  of  the  heart,  or  hav( 
passed  through  the  lungs  and  enter  that  side  of  the  heart,  finally  lodge  in  som 
artery  of  the  body  so  small  that  they  cannot  further  pass. 

If  the  emboli  are  infectious,  they  produce  metastatic  abscesses  or  specif 
infiltrations  (tuberculosis),  etCj  as  already  indicated.  If  they  are  noninfe 
tioiis,  they  produce  disturbances  of  circulation  and  of  nutrition  and  functv 
which  vary  in  character  and  intensity  with  the  size  and  situation  of  the  ves 
plugged.     In  the  brain  they  produce  paralyses  or  death.     If  they  lodge  in 
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I  arterial  trunk  of  one  of  the  extremities,  they  produce  disturbances  of  circula- 
f  tion  and  nutrition  in  the  limb  which  vary  in  intensity  according  to  the  size 
of  the  artery  plugged  and  the  general  nutrition  of  the  individual.  If  the 
main  artery  of  a  limb  is  occluded  by  an  embolus,  partial  gangrene  of  the  ex- 
tremity is  an  occasional  result.  If  the  general  circulation  of  the  individual 
is  in  good  order,  gangrene  will  rarely  occur  with  proper  care  and  treatment. 

Signs  and  Symptoms. — The  signs  and  symptoms  of  the  lodgment  of  an 
embolus  in  a  large  artery  of  an  extremity  are  sudden  violent  pain  in  the  parts 
supphed  by  the  artery,  loss  or  diminution  of  muscular  power.  The  skin  be- 
comes pale  and  cold;  there  is  a  subjective  sensation  of  numbness,  sometimes 
hyperesthesia  followed  by  loss  of  sensibility  if  gangrene  is  threatened.  The 
subsequent  history  is  that  of  gangrene  in  unfavorable  cases,  and  of  a  gradual 
return  to  normal  if  the  collateral  circulation  is  established. 

Taricose  Veins. — Veins  which  become  dilated  or  tortuous,  with  or  without 
a  notable  thickening  of  their  walls,  are  known  as  varicose  veins.  The  condition 
may  be  due  to  a  variety  of  causes ;  to  mechanical  interference  with  the  flow 
of  blood  through  the  veins,  as,  for  example,  in  cirrhosis  of  the  liver,  the 
portal  circulation  being  interfered  with,  the  blood  cannot  any  longer  freely 
traverse  the  liver  and  must  seek  other  channels;  under  such  circumstances  the 
veins  of  the  anterior  abdominal  wall  become  enlarged  and  varicose.  The 
pressure  of  a  tumor  of  the  kidney  upon  the  spermatic  veins  may  cause  their 
original  branches  to  become  varicose. 

In  certain  situations  a  very  long  column  of  blood  must  be  raised  against 
gravity  in  its  return  to  the  heart;  this  is  notably  true  of  the  superficial  veins 
of  the  lower  extremity,  and  in  persons  whose  bodies  are  not  very  well  nour- 
ished, or  whose  tissues  are  flabby  and  who  are  obliged  to  be  much  upon  their 
feet,  a  varicose  condition  of  the  superficial  veins  of  the  leg  is  a  frequent  occur- 
ence. The  disease  is  of  slow  development,  and  does  not  usually  give  rise  to 
very  marked  symptoms  until  middle  life,  although  it  is  sometimes  observed  in 
young  adults,  apparently  as  the  result  of  a  congenital  weakness  of  structure 
or  of  incompetence  of  the  valves  of  the  veins  of  the  lower  extremity.  The 
disease  is  much  more  common  in  women  than  men,  probably  as  the  result  of 
venous  obstruction  during  pregnancy. 

Signs  and  Symptoms  of  Varicose  Veins  of  the  Leg. — The  veins  form 
tortuous,  rounded,  columnar  eminences  upon  the  front  and  sides  of  the  leg 
extending  from  the  ankle  up  to  the  knee,  and  in  some  cases  along  the  inner 
and  anterior  aspect  of  the  thigh  as  far  as  the  saphenous  opening.  Tn  thin- 
skinned  individuals  they  may  have  a  blue  color.  Fusiform  or  bulbous  enlarge- 
ments of  the  veins  may  sometimes  be  observed,  and  indicate  the  position  of 
valFes.  The  veins  grow  smaller  or  disappear  when  the  patient  lies  down.  Upon 
palpation  the  veins  are  soft  and  compressible,  and  insensitive  unless  inflamed. 
They  vary  much  in  size;  if  the  smaller  veins  are  affected  they  will  be  quite 
sniall,  but  very  numerous.  In  ordinary  cases  there  will  be  four  or  five  or  more 
oi  the  larger  veins  and  their  communicating  branches  involved;  these  may 
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be  as  large  as  a  lead  |X'iii.'il,  nr  cwn  as  a  g^wd-gizcd  finger.  If  the 
vein  is  varieose  at  tlie  saplieiiniis  ujiuiiing,  it  may  simulate  a  ftniioi 
Both  are  apt  to  disappear  wlieu  the  patient  lic*^  down.     Pressure  iipou' 

hernia  at  the  saphenous  ope 
prevent  its  deseent ;  pressure  a) 
point  will  onlv  inake  variu 
appear  larger.  | 

The  suhjective  8ympiom^ 
cose  veins  are  slight  at  first;  1 
will  lie  a  sense  of  fullness  or' 
in  the  limb.  After  the  var» 
have  existed  for  souie  timeyi 
tinii  of  the  skin  of  the  limb  s^ 
a  chronic  eezenia  of  the  leg, 
exacerbations,  is  developed, 
suit  of  scratching  or  of  sligli 
thms  an  ulcer  forms  freqnen] 
junction  of  the  middle  with 
thirt!  of  the  leg.  These  ulcei 
to  Ix^come  chrtrnic.  The  freqn^ 
of  CM.^zeuiu  prrKlnoe  pigment  a  tj 
skin,  and  the  skin  beeomes 
and  thickened  from  the  ehron 
mat  ion.  The  ulcers  slowly  ii 
size,  and  may  even  entirely  el 
extt*euiity.  In  negleeted  caa 
of  acute  infection  of  the  ul 
fiMun  time  to  time,  leading  t 
inflammation  of  the  base  of  I 
sojuetinjes  to  gaugrene  with  jnitrid  decom]>osition  of  the  raw  surfa 
gangrene  is,  however^  limited  to  the  base  of  tlie  nicer.  Involveiui 
wall  of  one  of  the  dilated  veins  in  the  ulceration,  or  the  accidental! 
of  snch  a  vein,  leads  to  serious  and  even  fatal  hemorrhage  if  untrel 
Accompany ing  the  attack  of  infection  there  are  frequently  plj> 
]»eriphlebitis  of  the  enlarged  veins,  with  the  signs  and  symptoms  a} 
scril)ed  under  Phlebitis.  The  inflammation  of  the  veins  may  cause  i 
eratif«n  or  the  fornuition  of  abscesses,  but  is  rarely  attended  with  mi 
residts.  In  comparatively  rare  cases  epithelioma  may  develop  ujkw 
of  one  of  these  cli runic  ulcers  of  the  leg. 
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CHAPTER   XT 
THE  X-RAYS  IN  SURGICAL  DIAGNOSIS 

Tii£  use  of  the  X-rays  in  surgical  diagnosis  may  be  properly  considered 
under  sereral  heads : 

I.  The  X-ray  apparatus.  II.  Technique:  (a)  The  fluoroscoix);  (h)  the 
making  of  X-ray  pictures  and  the  development  of  the  photographic  plate;  (c) 
stereoscopic  radiography.  III.  Diagnostic  value  of  tlie  X-rays  in  injuries  and 
diseases:  (a)  Fractures,  dislocations,  and  deformities  of  bone;  (b)  in  diseases 
of  bones;  (c)  in  the  detection  and  localization  of  foreign  bodies;  (d)  in  the 
recognition  of  tumors  and  diseases  of  the  soft  parts;  (e)  in  the  detection  of 
pathological  concretions  (stone  in  the  kidney,  ureter,  the  urinary  bladder)  and 
the  detection  of  biliary  calculi;  (f)  the  injuries  produced  by  the  diagnostic 
use  of  the  X-rays  upon  patients  and  upon  X-ray  operators. 

I.  THE    X-RAY   APPARATUS 

Current 

With  the  static  machine  no  outside  source  of  electricity  is  ro(|uired,  but 
tbe  street  current  is  a  very  convenient  source  of  power.     For  inducti(m  coils 
the  street  current  of  110  volts  is  the  most  convenient  and   cfKciont  source. 
Batteries,  either  primary  or  storage,  may  be  used,  but  are  generally  less  effi- 
cient.   To  operate  large  coils  efficiently  the  original  cost  and  ex])ense  of  main- 
tenance of  such  batteries  would  be  very  great     The  alternating  currents  may 
he  used  with  the  Wehnelt  electrolytic  interrupter  on  an  ordinary  coil ;  it  is 
said,  however,  to  bo  more  destructive  to  the  interrupter  than  is  the  direct 
current.     The  several  forms  of  apparatus  designed  to  be  used  with  the  alter- 
nating current  of  high  voltage  are  said  to  be  less  satisfactory  than  ordinary 
induction  coils. 

Apparatus 

In  order  to  excite  X-ray  tulles  for  the  ])roduction  of  X-rays  we  may  use 
I  static  electric  machine  or  an  induction  coil. 

Static  Machines. — Static  el(^tri(»  macliines  are  believed  by  c(»rtain  operators 
■f  pijtT^^^sA  practical  advantages  over  induction  coils.  Formerly  it  was  In^lieved 
jat  X-ray  bums  were  less  likely  to  be  produced  by  tul)es  excited  l)v  the  static 
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macliinr;  recent  experience,  however,  lias  shown  tliat  this  belief  was  not  wril 
founded  ;  s<»nie  of  the  most  serious  burns  have  been  caused  by  static  machine*. 

Those  whn  prefer  static  machines  allege:  (1)  That  the  discharge  containi 
a  Bnialler  tntiil  of  energy;  hence  tlierc  is  less  heatinc^  effect  upon  the  eloctrodea 
of  the  trdK%  and  tiiat,  in  eons**qnen(*e,  the  oli^'triejd  resistance  itf  the  tube,  op 
its  viicnnui,  as  it  is  sometime*s  cal!ed,  is  maintained  sit  a  cfinstant  quantity 
during  tlic  pnssnge  fif  the  current  witli  less  ditfieulty,  and  the  tnbes  hist  bmger; 
tliese  stiitcHients  arc  no  doubt  true.  (2)  Tliere  is  greater  steafliness  in  the 
production  of  the  rays,  and  consequently  the  image  thrown  ufKin  the  fluores- 
cent i^^reen  is  clearer  and  sharper;  this  is  in  general  correct  (*l)  Without 
practical  exjx^rience  with  static  machines,  I  sliould  suppose  that  the  necc?ssarT 
time  of  exposure  for  the  production  of  radiograj^bs  nn'glit  be  mnre  constant  for 
a  given  density  of  object  to  \xi  |ienet rated  than  is  tlie  case  with  tube®  excited 
by  means  of  a  eoib  (4)  Tlie  iHacliine  can  be  tiiK^rated  without  any  extraneous 
source  of  electricity. 

The  disadvantages  of  static  machines  arc:  (1)  The  greater  original  cost  of 
the  apparatus,  the  necessarily  greater  size  and  weight  and  aliscnce  of  jwirtabib 
ity,  (2)  Uncertainty  of  action  in  damp  weather  unless  special  precautions  are 
used  whicli  sometimes  involve  a  delay  of  several  hours.  (3)  On  account  of 
insuflicient  cmergy,  except  in  cases  of  the  very  largest  static  machines,  then.' 
appears  to  be  jnal>ility  to  produce  good  pictures  of  the  hip-joint,  pelvis,  and 
spine  of  large  adults  except  after  rather  long  exp<isurcs. 

Induction  Coih.- — The  advantages  of  induction  coils  over  static  machines     ^ 
arc:  (1)  Tliey  are  less  expensive.     (2)  They  may  be  made  of  small  size  and     g' 
greal  cfh<dcney.     (3)  Tliey  may  be  made  j>ortable,     (4)  They  are  not  affected    f-.^  .' 
by  atmospheric  conditions,     (5)  They  may  be  made  to  produce  a  larger  amount.^  ^^ 
of  energy  than   can   be   used   with   any   tu1>e   liitlierto  cnn^tnieteil,   and    henc«?>r^k^^ 
shorter  exposures  are  sutticient.     (G)  The  densest, structures  may  be  pt^nctratt^F  »..^J 
in  a  reasonable  time  with  satisfactory  results. 

A  coil  of  large  size,  or  at  least  one  giving  a  very  heavy  secondary  dischnrgi^*^^*- 
— wliat  is  coimuonly  sjwjkc^n  of  as  a  thick  blue  spark — and  a  coil  of  the  lies  j=^.^^ 
obtainable  construction  is  required  for  satisfactory  work.     Good  radiograph^«^^,|,g 
are  hard  enough  to  obtain  with  any  apparatus;  with  an  inferior  one  the  diftr3Fi|B- 
culties  are  greatly  incTeased.     The  nu»rc  powerful  tlie  coil  and  the  heavier  it^-  ^JM 
discharge  the  greater  the  quantity  of  electrical  euer§ry  which  luay  be  made  t:l^       H 
pass  through  an  X-ray  tube  in  a  given  time,  and  the  greater  the  photographff  .ar  •jic 
efftH^t — other  things  being  CM;]ual — f*f  tlie  rays  produced  by  such  a  tulM%  bene -»  ,^^f.p 
the  shorter  the  exjwistire  ntH*essary  to  produce  a  good  negative,    iloreover,  a  tul^'.sitie 
giving  off  photographically  powerful  rays  need  not  be  placed  very  near  the  p^rzaja- 
tient*s  skin  in  order  to  penetrate  the  tliicker  portions  of  the  body;  the  distortic^ _V;(g^ 
in  the  negative  is  thereby  diminished,  and  X-ray  Inims  are  less  apt  to  occi^    -mtf  ^ 
At  the  pres<»nt  time  titere  arc  upon  the  market  in  America  cntiIs  of  a  numl>er         of 
numufacturers  of  very   |)erfect  construction.      Kec<^nt   improvementa  make        // 
possible  tu  construct  comparatively  small  and  light  coils  of  great  efficiency;  tk^:zt(/ 
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^-fiile  coils  capable  of  prodnoiB^  a  ^park  in  air  eighteen  inches  in  length  are  very 
etiiTiraonly  nsed,  yet  it  is  probable  that  a  coil  giving  a  thick  ribbonlike  discharge 
fen  or  twelve  inches  long  answers  every  practical  requirement  equally  well. 

Interrupters. — Quite  as  important  as  the  coil  is  the  character  of  the  device 

fj^c^d  to  cause  interruptions  in  the  primary  circuit.     The  more  complete  and 

di.i«jden  tliese  iuterrHption.s  can  be  irmde  the  better,  and,  within  certain  limits, 

th^  greater  the  rapidity  of  these  interniptions  the  heavier  the  discharge  from 

tli^  secondary  cnil  in  a  given  time  anfl  the  shorter  tirue  necessary  t<>  take  an 

^C— ray  picture  through  a  uuiss  of  tissue  of  a  given  density.     The  ninnber  of 

dc?^'ices  which  have  been  used  for  intemipting  the  primary  current  is  large; 

thc?y  are  nearly  all  so  expensive  as  to   inrrciise  considerably  the  cost  of  an 

^5w-ray  outfit.     Si>me  of  them  are  very  efficient,  some  are  less  so,  and  many  of 

ttfccm  require  a  good  deal  of  attention  to  keep  tbern  in  orden     That  mechanical 

ixvterrupter  which  interrupts  the  primary  current  by  means  of  a  vibrating  steel 

sy>Ting  alternately  attracted  to  and  released  frruu  the  core  of  the  main  coil,  or 

of  a  smaller  coil,  placed  in  the  primary  circuit  is  simple,  fairly  durable,  rather 

iii^oisy,  and  unly  ctheient  when  used  with  coils  of  moderate  size  and  for  the 

piroduction  of  a  ser^ondary  discharge  of  rmly  moderate  quantity.     It  is  in  my 

G'^^perience  less  ethcient  than  some  of  the  other  forms  Avlien  a  heavy  secondary  dia- 

crliarge  is  desired.    Nearly  all  the  mechanical  interrupters  require  a  condenser  in 

"tlic  primary  circuit.     The  mcndianifal  break-wheel  interriqjter  is  efficient  but 

^-€?ry  iKiisy.     The  mercury -jet  interrupter  is  clean,  not  noisy,  but  scarcely  per- 

Tixits  the  production  of  as  heavy  a  seconrlary  discharge  as  is  sometimes  desirable. 

The  electrolytic  interrupter  of  Webnelt,  or  some  modificatifm  of  it,  is  in 

^-ery  general  use  at  the  present  tiuie,  and  although  certain  troubles  and  disad- 

vantagi^s  atteiul  its  use,  these  are  more  than  couqiensated  for  by  the  advantages 

alxmt  to  be  described.     It  is  now  made  in  many  fonos.     It  may  be  constrncted 

Liii  a  simple  form  by  any  one  ]h assessing  the  slightest  media ui(*al  aptitude,  at 
a  (*ost  of  five  d»dlars  at  tlie  most.  Xo  o>ud4Mser  is  reiiuired,  antl  while  the 
apparatus  is  best  suited  to  the  n^e  of  (he  dirrrt  eurreut,  the  alternating  cur- 
T^nt  may  lie  used  with  some  sliglit  difhculty,  sint*e  the  device  penuifs  the  pas- 
Bage  of  a  current  in  only  one  direction-  When  used  with  a  coil  of  suitable 
constriiction,  the  efficiency  of  the  apparatus  is  very  greatly  increased  j  for  exam- 
ple, when  using  this  interrupter  one  may  take  a  good  picture  of  the  adult 
<?lbow  in  a  second,  wliereas  with  a  \'cry  good  mechanical  interrupter,  on 
*^he  same  coil  and  with  a  similar  tul>e,  several  minutes  may  be  required  to 
pi»duce  the  same  result.  Inasmuch  as  this  chapter  luay  be  read  by  some  one 
anxious  to  try  this  device,  luit  rmfamiliar  with  its  construction  and  unwilling 
to  go  to  the  expense  of  its  purchase  iu  a  finished  form,  a  short  description  of  a 
simple  form  of  it  is  here  given,  together  w^itb  the  method  of  its  use. 

Principlps  and  Consfrurihm  of  the  WehnpJi  It}fprru})fer,—T\ie  action  de- 
Jiends  upon  the  folhiwing  facts:  If  a  plate  c*f  lead  and  a  piece  of  platinum 
^vjre^  the  latter  insulated  except  fur  a  small  jiortion  at  one  end,  are  immersed 
Ui  a  vessel  containing  dilute  sulphuric  acid  of  a  sjjeeific  gravity  of  20°-25** 
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Beaiime,  and  a  current  of  electricity  is  passed  through  the  acid  by  attadung 
the  positive  pole  of  the  source  of  current  to  the  platinum  and  the  negative  to 
the  lead,  and  if  the  tension  of  the  current  is  considerable  (best  80  volts  or 
more),  electrolysis  of  the  water  takes  place  with  the  disengagement  of  gas  at 
either  pole.     If  the  platinum  point  projecting  into  the  acid  is  of  the  proper 
size  the  bubbles  of  gas  forming  about  it  cause  a  very  sudden  break  in  the  cu^ 
rent,  and  as  each  bubble  of  gas  leaves  the  platinum  or  is  destroyed,  the  current 
is  reestablished,  a  new  bubble  is  formed,  and  the  current  is  again  broken.    This 
phenomenon  repeats  itself  with  a  rapidity  which  varies  directly  as  the  strength 
of  the  current  and  inversely  as  the  area  of  platinum  exposed  in  the  add.    The 
interruptions  in  the  primary  current  occur  many  thousands  of  times  a  minutd 
With  a  small  area  of  platinum  and  a  powerful  current  they  may  be  made  to 
occur  some  hundreds  of  times  a  second.     These  interruptions,  so  sudden,  so 
complete,  so  rapid,  greatly  increase  the  energy  of  the  secondary  dischai^,  and 
excite  in  X-ray  tubes  rays  of  great  power.     A  simple  form  of  the  apparatns 
may  be  constructed  as  follows :  Any  one  of  the  ordinary  types  of  glass  battery 
jars,  best  of  a  capacity  of  several  quarts  and  of  a  depth  of  eight  inches  or  more, 
may  be  used  as  a  receptacle  for  the  acid.     Upon  one  side  of  the  jar  there  is 
suspended  in  the  acid  a  plate  of  lead  having  a  superficial  area  of  eight  inches 
or  more,  in  electrical  contact  with  a  binding  post,  for  attaching  to  the  nega- 
tive pole.     The  arrangement  of  the  platinum  electrode  may  be  as  follows: 
A  piece  of  copper  wire,  a  foot  or  more  in  length,  size  14,  is  annealed  by 
heating  in  the  flame  of  a  Bimsen  burner  for  a  distance  of  an  inch  and  a  half 
on  one  end.     The  annealed  ])ortion  is  hammered  flat  into  a  tape.     After  ham- 
mering, it  is  again  annealed.     A  piece  of  platinum  wire   (best  containing  a 
little  iridium),  an  inch  or  more  in  length,  size  No.  16  to  14,  is  tightly  v^ound 
with  the  tapelike  end  of  the  copper  wire  for  a  distance  of  half  an  inch  from 
one  end.     A  piece  of  ordinary  lead-glass  tubing,  one  third  of  an  inch  outside 
diameter,  serves  fairly  well  as  an  insulator.     The  platinum  and  copper  wirt 
are  inserted  into  a  i)iece  of  this  tubing,  about  a  foot  in  length,  imtil  the  point 
of  the  platinum  is  just  even  with  the  orifice  of  the  farther  end  of  the  tube. 
It  is  convenient  to  thread  the  copper  wire  upon  two  little  disks  of  cork,  witli 
notches  cut  out  from  one  side  of  each,  and  of  such  size  as  will  pass  easfly^ 
into  the  caliber  of  the  glass  tube.     The  platinum  wire  can  thus  be  properly  ; 
centered  in  the  orifice  at  the  end  of  the  tube.     The  edge  of  glass  tube  surround-  : 
ing  the  platinum  point  is  then  neatly  fused  in  the  blowpipe  flame  until  the  -: 
tube  is  closed  at  that  end,  leaving  from  2  to  4  mm.  of  platinum  point  projed- ' 
ing  from  the  end  of  the  tube,  w^hich  should  have  a  shape  not  unlike  the  apd  | 
of  a  steel- jacketed  military  rifle  bullet.     If  lead-glass  tubing  is  used,-  and  thai 
fusing  is  carefully  done,  and  the  glass  is  allowed  to  cool  slowly,  the  insulatiflft. 
will  last  for  a  number  of  weeks,  daily  use,  and  ten  minutes'  work  serves  for  iti! 
replacement  in  case  of  l)roakago,  at  the  cost  of  a  penny  or  two.     Shoiild  at 
adjustable  electrode  be  desired,  one  of  the  small  lava  tips  with  a  single  rouid 
j)erforation,  such  as  are  ustnl  in  certain  gas  engines,  and  which  can  be  po^ 
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iied  for  thirty-six  cents  a  dozen,  may  he  fused  into  the  end  of  a  glass  tube, 
(1  tlie  platinum  electrode,  which  must  accurately  fit  the  hole  in  the  lava  tip, 
y  be  made  to  project  to  any  desired  extent  through  thi&  orifice.  To  pre- 
t  the  acid  from  running  up  into  the  interior  of  the  glass  tube,  a  little  melted 
?lin  may  be  poured  into  the  top  of  the  tube  and  allowed  to  fill  the  space 
veen  the  platinum  wire  and  the  lava.  The  hole  in  the  lava  tip  may  be 
irged  to  any  desired  size  by  means  of  a  fine  rat-tail  file  dipped  in  turpentine, 
iiore  durable  and  ornate  apparatus  may  be  made  out  of  a  piece  of  hard- 
ber  tubing,  into  the  bore  of  which  a  brass  rod  is  accurately  fitted.  Upon 
end  of  the  brass  rod  is  brazed  a  piece  of  platinum  wire,  size  14  or  16,  and 
Q  the  other  there  is  a  binding  post,  and  beneath  it  a  movable  screw  nut  with 
illed  head.  A  screw  thread  is  cut  in  the  interior  of  the  lower  end  of  the 
ber  tul)e,  and  into  it  is  screwed  a  lava  tip,  perforated  to  admit  tightly  the 
inum  wire.  The  platinum  electrode  thus  becomes  adjustable.  This  arrange- 
it  is  a  device  of  Dr.  R.  H.  Cunningham,  of  this  city.  The  lava  tips  are  made 
my  desired  size  or  shape  by  D.  M.  Stuard,  of  Chattanooga,  Tenn.  It  is 
rable  that  the  lava  tips  should  be  more  or  less  conical  in  shajx?,  at  the  point 
c*h  projects  into  the  acid,  and  through  which  the  platinum  wire  protrudes; 
lattened,  bubbles  of  gas  will  occasionally  accumulate  about  the  platinum 
It,  and  the  interrupter  will  cease  to  operate. 

The  containing  vessel  should  be  of  considerable  size;  othersvise  the  acid 
become  hot,  and  the  interruptions  will  not  take  place.  With  a  jar  con- 
ing about  1,500  c.c.  of  acid,  no  heating  sufficient  to  interfere  with  the 
ling  of  the  apparatus  has  occurred  in  my  experience  after  half  an  hour 
>ntinuoua  use.  If  it  is  desired  to  use  the  interrupter  continuously  for  some 
',  a  second  jar  of  acid  may  he  kept  in  readiness,  and  the  electrodes  may 
ransferred  to  it,  when  the  acid  in  the  first  jar  becomes  hot. 
[f  the  error  is  made  of  attaching  the  negative  pole  to  the  j)latinum  electrode 
the  positive  to  the  lead,  the  platinum  wire  will  Ix?  fused. 
The  positive  and  the  negative  jx)les  may  easily  be  distinguished  by  holding 
1  separated  in  a  glass  of  water.  The  pole  from  which  the  greater  quan- 
of  gas  escapes  is  the  negative  ix)le.  The  interrupter,  the  rheostat,  and  the 
(?h  for  turning  off  and  on  the  current  are  arranged  in  series  in  the  primary 
lit  of  the  coil.  One  of  the  greatest  advantages  of  the  apparatus  is  the 
with  which  the  amount  of  energy  of  the  secondary  discharge  can  be  regu- 
1  to  suit  the  capacity  of  any  X-ray  tube.  With  a  small  amount  of  platinum 
Hiding  into  the  acid  the  interruptions  occur  very  rapidly;  but  the  total 
gv  is  small,  and  if  considerable  resistance  is  thrown  into  the  circuit  by 
IS  of  a  rheostat,  a  lightly  built  tube  may  be  made  to  do  its  best  without 
le  heating  effects.  If,  on  the  other  hand,  the  platinum  is  protruded  to  a 
derable  extent  and  but  little  resistance  is  loft  in  the  circuit,  the  inter- 
ons  are  less  rapid;  but  the  amount  of  energy  produced  is  greater  than 
eaviest  tube  can  endure  for  more  than  a  very  short  time. 
t  IS  stated  by  makers  of  coils  that  this  interrupter  tests  the  efficiency  of 
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lou^r  iutervak  the  reinoval  of  ihe  bniss  to<1  and  tlu*  iiijeetiriri  of  a  f^niall  quan- 
tity of  vasflin  into  the  ealiber  of  the  harc]-rul>lwT  tiilw^  This  affords  proreff inii 
against  the  a&oont  of  the  aeid  into  the  interi(*r  in  ease  tlie  platinum  wire  does 
not  fit  aeenrattdy  into  the  hore  of  the  lava  tip. 

If  the  lava  tip  Ix^eonie.s  daioaged  in  time,  it  may  lie  replaced  in  a  raomenl 
at  a  cost  of  eight  eents.  It  is  well  to  ]>aint  the  junction  of  the  lava  and  hard 
rubber  with  a  :^ohition  of  asjibali  and  ehloroforin. 

The  Caldtcell  Inlerniplt'r, — 1  have  also  Uiied  an  electrolytie  interm)>ter 
made  by  Wappler  Brothers  of  this  city. 

The  prinei]ile  of  its  eon.striietion  was  discovered  by  Mr,  Caldwell,  r»f  New 
York,  and  the  instrument  18  a  modification  of  tlie  Cablwell  intrrnipten  Its 
eonBtriiction  is  as  follows:  A  glass-battery  jar  containing  dilnte  sulphuric  aeiJ  m 
holds  two  lead  electrodes;  one  of  these  electrodes  is  contained  within  and  tiie^^ 
other  surrounds  a  p^iri'elain  cup.  In  the  wall  of  the  porcelain  cup,  beh»w  tlie^^ 
level  of  the  acid,  are  burcd  several  minute  Iniles,  which  serve  in  sonic  sor^-^^ 
for  the  transmission  and  interruptirm  of  the  current.  The  rapidity  of  ih^,,^ 
iiiterniptions  prodiiecMJ  18  very  gri^at,  and  varies  directly  witli  the  quantify 
of  the  current.  The  anifinnt  of  energy  produced  in  tlic  secondary  disi.diar^sa^te^ 
apjiears  to  dejiend  iijKin  the  numl>er  of  holes  in  the  ]Kireelain-  The  holes  mi^^^ 
Ix*  one  yixty-fourtb  of  an  inch  in  diameter.  1  have  not  been  able  with  th  j^ 
interrupter  to  get  a  sutticiently  heavy  discharge  io  operate  large  tubes  to  t^^j^ 
licst  advantage.  This  interrujjter  has  the  atlvantage  of  Wing  very  simple;  'n 
reqiures  no  care  and  is  almost  noiseless.  M 

SiniH^  the  preceding  purtifm  of  tliis  cliapter  was  first  written,  several  ye^^j^ 
ago,  a  numlw^r  of  modi ticat ions  of  the  Webnelt  intt^TUpter  liave  l>een  deviser^-tl 
Porcelain  is  now  very  generally  nsetl  instead  of  lava,  antl  a  long  p<:ireelij^^^ii] 
tnhe  is  substituted  for  the  condjinalioii  of  hard  rnblH?r  and  lava.  The  int^«E>r- 
rupter  has  also  been  cnud>ined  with  a  mechanical  clevi<'e  whendiy,  throiK^  ^ 
the  action  of  a  small  electric  motor,  the  anode  is  made  to  plunge  rapidly  in  i^ 
out  of  tlje  acid.  It  is  questionable  whelhrr  any  of  the  mi*re  radical  inmliti* 
tiiins  are  improvements. 

Tubea.^ — ^The  most  recent  experiences  of  those  interested  in  X-rays  throogfc. 
out  the  world  yioint  conclusively  to  the  advantage  gained  liy  the  use  of  X-ray 
tubes  whiHi  |>ermit  the  passage  tlirovigh  them  oi  a  very  large  amount  of  elecv 
trical  energy.      It  is  quite  true  tliat  with  a  very  rapid  series  of  impulses  ig 
high  tension  much  may  tx*  accomplished  with  a  current  of  very  small  amperage 
hut  to  obtain  satisfactrirv  pictures  of  tlie  tlii(»ker  parts  of  th<»  Innly  in  a  shor; 
time  the  amount  of  energ%'   passing   through   the   tnlH3  must  he  consideralsk 
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snd  to  this  pnd  iuhvs  of  large  size  and  of  ralluT  olaliorate  and  expensive  con- 

gtriietioii  are  required.     Tliis  net'essity  defx^nds  upon  the  following  facts:  The 

photographic  effect  of  X-raya  and  their  power  to  penetrate  dense  structures 

vary  within  limits  direetlv  with  the  quantity  and  intensity  *if  the  eiirrent,  and 

^ith  the  nuuiW^r  of  inkTruptitais  or  iiii pulses   passing  in  a  given  time.     The 

elficiency  and  eharaeter  of  the  rays  defiend  also  ijpf*n  llie  degree  of  rarefaction 

or    vacuum   witliiu  the  tnhe;  and,  f^ince  a   hi^dier  var^inirn   in   the   tiilxii  means 

al^o  a  higher  resistance  to  the  passage  of  tli*^  electrical  current,  the  equivalent 

of  this  resistance  measured  hy  the  length  uf  a  parallel  spark-gap  in  air  beeomes 

a    %'ahnihle  index  of  the  character  of  the  rays  wliieh  are  eniitte<l  from  a  tnhe, 

tho  resistance  of  which,  under  varying  conditions,  lias  l>een  learned  by  trial. 

But  the  degrt^  of  rarefactitin  and  resistant^  of  a  tube  varies  as  the  result  of 

tlic;  passage  of  an  electrical  current  of  high  potential  through  it  in  two  ways. 

If  enough  current  is  ])assing  to  render  the  surface  of  the  platinum  anode 

rc*«l  hot,  it  luijuK/nH  with  many  tubes,  thougii  not  with  alb  that  the  resistfiut^e 

af  the  tnl»e  to  the  passage  of  the  current,  as  well  as  the  <legrec  of  rarefactirm^ 

is    suddenly  hiwered.      In   this  cnnditinn   the    X-rays    produced    liav^e   a    lower 

penetrative  power,  and  if  the  tul>e  is  kept  running  in  this  state  for  a   short 

time  it  may  become  tenif>orarily  useless  for  photographic  purposes. 

If,  on  the  otlier  hand,  such  a  tul)e  is  allowed  to  cool,  it  will  usually  be 
found  that  its  vacuum  has  been  raised  to  a  higher  degree  than  before  it  was 
heated.  The  resistance  of  the  tube  to  the  passage  of  the  current  has  been 
increased,  and  the  rays  given  oif  from  sncli  a  tulw  possess  a  greater  poAver 
of  penetration.  The  longer  the  tube  is  used,  the  more  marked  does  this  cliange 
l>ecome,  until,  in  spite  of  various  temporary  remedial  agents,  no  current  can 
be  made  to  ilhinunate  it.  If  the  effort  is  persisted  in,  the  electric  sparks 
may  pass  aroonc!  the  whole  lengtli  of  the  tube,  or,  what  is  unfortunately  more 
common^  they  will  ]»erf<jratc  tiie  tul)e,  allowing  the  entrance  of  air,  thus  do- 
st-Toying  the  vacuiuo,  and  1  bore fore  the  iisc*fulness  of  the  tnlie. 

It  will  thus  lie  seen  (hat  any  d<'vic{*  that  enables  the  opuM-atttr  to  reduce  the 
vacuum  in  a  tnlx5  which  has  become  "'  hard/'  as  it  is  called,  greatly  proton^^ 
the  useful  life  of  the  tube. 

But,  aside  from  the  question  of  expense  involved,  the  far  more  important 

ecnsideration  nnist  be  noted  that  with   a  tube  the  vacuum  of  which   is  con- 

gtiiatly  changing  both  during  and  tmt  of  use,  and  hence  also  the  {penetrative 

p*>wer  of  its  rays,  the  operator  using  it  will  have  great  ditficulty  in  producing 

uniform  results.     He  will  Ix^  unable  accurately  to  judge  how  long  an  exposure 

will  lie  necessary  to  prorluce  g^md  radiograplis  of  objects  having  the  same  density 

upon  different  occasions.     The  objec*t  of  radiography  is,  in  general,  to  produce 

cliadow  pictures  which,  while  showing  detailed  shadows  of  the  densest  struc- 

tiires,  such  as  bones,  forc^ign  bodies  composed  of  metal  and  the  like,  will  also 

show  the  shadows  of  less  dense  structures,  such  as  calculi  in  tlie  kidney,  gall- 

I^hulder,  ureter,  and  elscAvberc,  and  of  c*rganH,  muscles,  tendons,  and  other  soft 

tissues.     In  order  to  make  such  radiographs,  it  is  necessary  to  use  a  tube  of 
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such  penetrative  power  or  vacuum  as  will  represent  upon  a  photographic  plate 
comparatively  slight  differences  of  density,  and,  briefly,  it  may  be  stated  that 
the  majority  of  radiographers  agree  that  a  tube  that  answers  these  lequii©- 
ments  best  is  one  of  comparatively  low  vacuum,  but  which  will  permit  the  con- 
tinuous passage  through  it  of  a  large  amount  of  electrical  energy  without  a 
still  further  fall  of  its  vacuum.  From  what  has  already  been  wTitten  in  expla- 
nation, it  is  easy  to  understand  that  a  tube  that  can  be  run  for  a  long  time  with 
a  heavy  current  without  much  change  of  vacuum  up  or  down,  and  one  whidi 
possesses  some  device  for  bringing  down  the  vacuum  to  any  desired  extent 
after  it  has  become  too  high,  must  be  very  valuable  and  greatly  to  be  desirei 
I  wish  to  emphasize  my  remarks  in  regard  to  this  essential  quality  in  a  good 
tube.  The  necessity  has  already  been  dwelt  upon  by  Dr.  C.  L.  Leonard  of 
Philadelphia,  and  others;  and  yet  I  am  led  to  think  that  its  full  significance 
is  not  appreciated  by  everyone  who  takes  radiographs.  An  ideal  X-ray  tuhe 
would  be  one  permitting  the  use  of  a  heavy  current,  a  great  rapidity  of  inte^ 
ruption,  while  maintaining  a  constant  vacuum.  The  best  modem  tubes  are 
constructed  with  a  view  to  obtain  these  qualities ;  in  some  of  them  one  qual- 
ity has  been  gained  while  others  are  lacking,  and,  as  far  as  I  am  aware,  no 
tube  has  been  devised  which  combines  them  all  in  a  satisfactory  degree.  There 
are  several  types  of  tubes  which  fulfill  the  conditions  fairly  well.  Among 
them  are  the  Queen  self-adjusting  tube,  the  tube  of  E.  Gundelach,  of  Berlin, 
and  tlie  tube  of  I)r.  E.  Griinmach;  they  are  all  obtainable  in  New  York. 

1.  The  Queen  Tuhe. — The  Queen  tube  depends  for  the  constancy  of  its 
vacuimi  upon  a  most  ingenious  device.  A  small  secondary  tube  is  attached 
to  the  main  tube.  The  vacuum  of  the  latter  is  very  high.  When  the  ciurent 
is  turned  on,  the  resistance  of  this  vacuum  is  so  great  that  the  electricity  is 
forced  to  pass  through  the  smaller  tube,  the  resistance  of  w^hich  is  less.  In 
so  doing  a  small  platinum  anticathode  is  heated,  and  this  heat  drives  off  a  small 
quantity  of  watery  vapor  from  a  hygroscopic  salt  in  communication  with  the 
main  tulx^,  thus  lowering  its  vacimm  and  resistance.  The  current  i)as8ei 
through  the  smaller  tube  imtil  the  resistance  of  the  two  circuits  is  equal,  when 
it  passes  through  the  main  tube,  causing  the  production  of  X-rays. 

The  resistance  through  the  circuit  of  which  the  smaller  tube  forms  a  part 
is  adjustable  by  means  of  a  spark-gap,  and  the  extent  of  this  gap  is  thus  t 
measure  of  the  resistance  of  the  circuit.  The  main  tube  having  become  illnntt' 
nated,  the  current  ceases  to  pass  through  the  smaller  tube  and  across  the  speA 
gap,  the  hygroscopic  salt  cools,  reabsorbs  the  watery  vapor  from  the  main  t^ 
increasing  the  resistance,  when  the  current  passes  again  by  the  other  cireuit- 

This  process  is  repeated  indefinitely,  thereby  keeping  the  main  tube  at  1 1 
constant  vacuum,  and  furnishing  thereby  X-rays  of  the  same  penetrative  poner 
as  long  as  the  spark-gap  roniaius  the  same.  The  principle,  construction,  tni 
operation  of  tlioso  tubes  are  admirable,  but  as  yet  they  have  not  been  TtMA 
upon  a  suffici(^ntly  large  and  licavv  model  to  ])ermit  the  use  of  enough  oneigf 
to  make  good  radiographs  of  the  trunk  and  hip-joints  of  large  individuals  inl 
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KMonable  time.  My  best  radiographs  of  parts  thinner  than  the  hip  have  been 
made  with  these  tubes,  but  they  have  repeatedly  failed  in  my  hands  to  produce 
good  negatives  of  the  pelvis,  spine,  and  hips  of  large  .subjects.  The  platinum 
anticathode  is  not  heavy  enough  to  endure  the  prolonged  use  of  enough  energy 
for  the  purpose.  If  the  automatic  attachment  for  the  regulation  of  the  vacuum 
could  be  imited  with  some  efficient  cooling  device,  the  combination  would  leave 
little  to  be  desired.  Since  the  above  was  written,  this  advantage  has  been 
c»btained. 

2.  The  Tube  of  E.  Gundelach. — The  tube  of  E.  Gundelach,  of  Berlin,  pos- 
sesses no  special  device  for  maintaining  a  constant  vacuum,  but  oj)erating  indi- 
rectly toward  this  end  the  anticathode  is  massive,  and  the  heavy  piece  of  metal 
)f  which  it  consists  is  seated  upon  a  hollow  metallic  cylinder,  about  six  inches  in 
length.  Much  of  the  heat  produced  upon  the  surface  of  the  anticathode  is  thus 
dissipated,  and  the  tube  permits  the  use  of  a  large  amount  of  energy  continu- 
ously for  several  minutes  without  much  fall  of  vacuum.  It  suffers,  however, 
ifter  the  passage  of  a  heavy  current  for  three  or  four  minutes,  and  does  not 
r  cover  itself  until  completely  cool,  and  after  continuous  use  the  vacuum  rises 
ifter  cooling  to  a  degree  which  renders  the  tube  entirely  unfit  for  the  production 
)f  good  pictures. 

To  overcome  this  difficulty,  the  tube  is  provided  with  a  regenerative  appa- 
ratus, so  called.  This  consists  of  a  small  side  tube,  into  which  is  fused  what 
ippears  to  be  a  piece  of  platinum  wire.  One  end  of  the  wire  projects  into  the 
interior  of  the  tube,  the  other  into  the  air.  If  this  wire  is  heated  for  some 
•econds  in  the  flame  of  an  alcohol  lamp  the  vacuum  of  the  tnl)e  falls.  This 
seating  must  be  cautiously  performed,  or  the  vacuum  may  be  reduced  too  far. 
Fhe  lowering  of  the  vacuum  is  said  to  dejx^nd  upon  the  escajx*  of  hydrogen  gas, 
rhich  has  l)een  occluded  in  the  wire  and  is  driven  off  by  boat.  The  metal  in 
he  interior  of  the  tube  is  coated  with  an  enamel  which  is  supposed  to  prevent 
he  purple  cloud  which  forms  upon  the  interior  of  X-ray  tiil)es  after  they  have 
)cen  used  for  some  time. 

I  have  used  these  tubes  for  radiographs  of  the  more  difficult  kind  with  good 
results,  but  I  have  not  found  the  regenerative  apparatus  easy  to  control.  This 
nbe  is  now  (1909)  considered  the  best  obtainable  tiilx\ 

3.  The  Tube  of  Dr.  E.  Griinmach. — The  tube  of  Dr.  E.  Griinmach  has  a 
fevice  intended  to  prevent  the  heating  of  the  anticathode  and  a  device  for 
owering  the  vacuum  when  it  has  reached  a  high  jn^int.  The  device  for  pre- 
'cnting  the  heating  effect  of  the  current  is  very  efficient.  The  anticathode  of 
latinum  is  supported  by  a  metal  cylinder  of  aluminum.  Within  this  cylinder 
J  another  made  of  lead,  closed  at  the  end  in  contact  with  the  platinum.  The 
ther  end  is  in  communication  with  the  outside  air,  and  into  the  aperture  is 
irust  a  perforated  cork,  holding  two  small  metal  tubes,  which  serve  to  permit 
»  circulation  of  a  current  of  cold  water,  which  carries  off  very  rapidly  the 
«t  generated  by  the  bombardment  of  the  anticathode.  The  cold  water  is 
adily  supplied  from  the  house  tap  through  the  medium  of  a  small  rubber  pipe. 
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Another  pipe  carries  the  waste  into  the  sink.  The  device  for  lowering  the 
vacinim  consists  of  a  small  side  bulb,  containing  a  salt  which  gives  off  water 
when  heated. 

By  careful  heating  with  a  lighted  match,  the  vacuum  may  be  reduced  grad- 
ually to  any  desired  point 

This  cold-water  tube,  as  it  may  be  called,  permits  the  use  continuously, 
without  notable  change  in  the  quality  of  the  rays  given  off,  of  a  far  larger 
amount  of  energy  than  is  the  case  with  any  other  tube  that  I  have  seen. 

The  photographic  effect  through  the  densest  structures  is  also  accomplished 
in  a  satisfactory  way  in  a  short  time.  When  using  a  large  amount  of  energy 
for  more  than  three  minutes,  the  anticathode  does  become  heated  to  a  dull-red 
heat  in  spite  of  the  cold  water,  but  the  vacuum  does  not  appear  to  fall  to  i 
serious  extent  even  when  the  tube  is  kept  running  in  this  heated  condition. 

If  the  current  is  stopped,  the  vacuum  promptly  rises  nearly  to  the  origi- 
nal point. 

For  heavy  w^ork  this  tube  is,  in  my  opinion,  incomparably  tlie  best  with     ] 
which  I  am  acquainted.  | 

Since  the  above  was  written  numerous  chanji^cs  and  some  improvements  i 
have  been  made  in  the  construction  of  X-ray  tubes;  they  consist  in  cooling 
devices;  in  devices  for  keeping  the  electrical  resistance  of  the  tube  constant 
automatically  while  the  tube  is  in  use ;  and  in  the  construction  of  tubes  capable 
of  enduring  a  very  heavy  discharge  w^ithout  material  change  in  the  vacuum  and 
of  devices  intended  to  prevent  the  passage  of  the  current  through  the  tube  in 
the  wrong  direction.  A  description  of  these  devices  may  be  found  in  the  cata- 
logues of  the  makers  of  X-ray  apj)aratus.  There  are  also  used  multiple  spark- 
gaps  in  series  with  one  or  both  of  the  electrodes  of  the  tube  in  the  secondary 
circuit,  they  are  very  useful  aids  in  rendering  the  secondary  discharge  of  the 
coil  of  a  suitable  intensity,  such  tliat  X-rays  of  the  desired  penetrative  power 
may  be  produced  at  will. 

II.    TECHNIC 

The  General  Technic  of  Radiography 

The  strictest  attention  to  details,  from  first  to  last,  is  necessary  in  order  to 
produce  uniformly  good  results.  The  operator  must,  of  course,  become  thor- 
oughly familiar  with  every  part  of  the  apparatus  under  varying  conditions. 
This  is  particularly  the  case  with  regard  to  X-ray  tubes,  and  he  who  purchases 
two  or  three  of  the  best  tubes  obtainable  learns  to  know  for  what  purposes 
each  one  is  best  suited,  and  guards  them  with  care  from  accidental  injury, 
wull  soon  learn  to  know^,  from  the  mere  appearance  of  the  tube,  while  illumi- 
nated, what  sort  of  a  result  is  likely  to  be  produced  in  the  way  of  a  picture 
in  a  given  time.  Several  important  mechanical  details  must  be  studied,  and, 
as  far  as  possible,  the  Relation  of  the  tube  to  the  plate  and  to  the  part  to  be 
pictured  should  be  reduced  to  some  definite  system.     It  will  be  remembered 
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tkt,  as  far  as  is  known,  the  X-ray  may  be  assumed  to  proceed  from  the  center 
of  the  platinum  anticathode  in  straight  lines  in  all  directions  from  a  point 
or  focus  upon  its  surface.     There  follows  the  well-known  rule,  also  applicable 
to  ordinary  light  rays,  that  the  intensity  of  the  illumination  of  an  object 
varies  inversely  as  the  square  of  its  distance  from  the  source  of  light.     When 
jpplied  to  radiography,  this  physical  fact  is  important  to  bear  in  mind — e.  g., 
if  a  good  radiograph  of  a  given  part  can  be  obtained  at  a  distance  of,  say,  twelve 
inches  in  one  minute,  at  a  distance  of  twenty-four  inches,  an  exposure  of  four 
minutes  will  be  required  to  produce  the  same  result.     Since  in  practice  it  is 
Mcessarj^  on  account  of  the  varying  thickness  of  different  parts  of  the  body, 
to  vary  also  the  distance  of  the  tube  from  the  plate  between  limits  which 
may  reach  from  twelve  to  twenty-four  inches  or  more,  this  difference  in  time  of 
exposure  becomes  a  very  important  practical  detail.     In  fact,  to  determine  the 
proper  time  of  exposure  for  a  given  case,  in  order  to  produce  a  negative  having 
certain  definite  qualities,  is  the  most  difficult  question  which  the  X-ray  oper- 
ator has  to  answer.    Inasmuch  as  many  of  the  problems  which  are  to  be  solved 
do  not  admit  of  answers  which  can  be  measured  mathematically,  the  elimina- 
tion of  this  single  error  of  the  relation  between  distance  and  time  is  a  matter 
of  a  great  deal  of  consequence.     I  have  prepared  a  table  of  comparative  times 
and  distances,  based  upon  an  exposure  of  ten  seconds  at  a  distance  of  ten  inches, 
and  have  calculated  the  additional  time  necessary  for  all  distances  from  ten 
to  twenty-four  inches.     I  find  this  table  a  useful  aid  for  reference.     In  the 
effort  to  formulate  a  general  rule  for  the  duration  of  exposure  for  the  produc- 
tion of  radiographs,  Donath  ("  Die  Einrichtung  zur  Erzeugung  von  Roontgen- 
Strahlen,"  Berlin,  1899)   has  constructed  a  table  upon  the  following  basis: 
It  is  assumed  that  the  various  parts  of  the  body  possess  a  power  of  absorbing 
X-rays,  which  varies  directly  as  their  density,  and,  if  the  absorbing  power  of 
the  middle  hand  through  the  metacarpal  bones  be  taken  as  the  unit  of  meas- 
arement  of  this  quality,  experiment  and  calculation  give  the  following  values 
'or  the  absorbing  powers  or  resistance  to  the  passage  of  the  rays  of  the  differ- 
nt  parts  of  the  body : 

Resist  an ce 

Hand 1.0 

Forearm 1.4 

Elbow 1.5 

Upper  arm 1.8 

Shoulder-joint 3.0 

Collar-bone 2.7 

Neck 3.0 

Skull 4.5 

Thorax 3-i 

Sternum 3.8 

Foot 1.4 

Knee 2.0 

Leg 1.8 

Thigh 3-5 

Hip-joint 5-6 

PelviB 8-10 

24 
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Donatli  lias  also  constnieted  a  general  formula  for  the  determination  of 
the  projxir  time  of  exposure  in  any  required  case.  Tlie  formula  is  hascd  upon 
the  above  relative  table.     Tlie  terms  are: 

a  =  the  distance  of  the  tube  from  the  ])hite  in  the  radiograph  of  tlie  kni 

h  =  the  distance  of  th(i  tul;e  from  the  jdate  in  the  picture  whicli  is  about 
to  be  taken. 

X  =  the  proper  time  of  exposure  sought. 

z  =  the  time  of  ex])osure  necessary  to  ])roduce  a  radiograph  of  the  liand. 

w  =  the  resistance  of  the  part  of  the  body  which  it  is  proposed  to  take,  com- 
pared with  the  resistance  of  the  hand.  (This  number  is,  of  course,  taken  from 
the  table  of  relative  resistances.) 

The  formula  then  reads : 

^-^   (a) 

While  I  have  not  made  practical  use  of  this  formula,  I  fear  that  individual 
variations  in  the  densities  of  the  different  parts  of  tl:e  body  might  sometimes 
render  it  inaccurate.  It  is  necessary,  of  course,  in  every  case  to  establish  the 
unit — i.  e.,  the  time  required  to  take  a  picture  of  the  hand ;  but  a  slender  hand 
is  often  present  in  an  individual  whose  abdomen  is  unusually  thick;  and  a 
heavily  boned  limb  is  not  infrecpiently  seen  attached  to  a  comparatively  thin 
trunk.  It  will  be  found  also  that  a  slight  change  in  the  term  W  produces  a 
considerable  change  in  the  term  x. 

In  addition  to  the  variation  in  time  for  distance,  the  much  more  difficult 
problem  remains  to  be  solved  of  estimating  the  various  degrees  of  penetrahil- 
ity   for  limbs   of  different  thickness   and   for   individuals   of   different  ages. 
The  tissues  of  children  are  far  loss  dense  than  those  of  adults,  and  require  a 
much  shorter  time  even  for  a  given  thickness  of  tissue.     The  tissues  of  women 
are  more  j^rvious  to  the  rays  than  are  those  of  men,  and  require  a  shorter 
exposure.     To  estimate  the  relative  values  of  these  different  factors  requires 
the  judgment  born  of  experience.     To  lay  down  even  an  approximate  rule 
appears  to  me  quite  unprofitable,  on  account  of  the  extremely  varied  character   | 
of  the  api)aratus  used,  and  the  variations  of  the  same  apparatus  under  dife 
ent  conditions.     With  the  a])paratus  which  T  possess,  I  use  chiefly  two  tubes 
for  different  sets  of  cases.    For  all  parts  of  the  body  thinner  than  the  hip-joint 
I  prefer  the  Queen  self-adjusting  tube  with  an  extra  heavy  platinum  anode. 
This  tube  permits  me  to  use  somewhat  less  than  half  the  total  practicable  energy 
of  my  coil.     This  represents  a  heavy  stream  of  sparks,  ten  and  a  half  inches 
long,  measured  on  the  parallel  spark-gap  of  my  coil  and  the  Xo.  16  platinum 
wire  of  the  Wehnelt  interrupter,  protruded  4  mm.  into  the  acid.     To  obtain  the 
greatest  amount  of  detail  in  my  pictures  of  the  thinner  parts  of  the  botly, 
I  use  with  this  tul)e  a  vacuum  which  corresponds  to  a  resistance  equivalent 
to  from  two  and  a  half  to  three  iuclios,  monsured  on  the  spark-gap  of  the  tube 
The  current  used  is  the  110  volts  direct  street  current,  and  from  four  to  fivi 


TECn^^TC 

amppres.     This  gives  rather  a  black  picture  uf  the  hand  in  the  fliioroiseope. 

The  bones  apjiear  very  dark  and  the  soft  parts  somewhat  lighter — but  still  not 

very  light.     The  tube,  in  this  cHnditirmj  wmihl  not  be  siiitahle  for  a  fluoroscopic 

exaniination  of  tlie  hemes  of  the  leg  nor  even  for  the  eO>o\v- joint  in  the  well- 

developer]  male  subject.     When  using  this  tube  for  a  radiograpli  pietnre  of  t!ie 

knee-joint  of  a  'well-developed   adult,   I   increase   tlic  spark-gap   of   the  tnte 

to  three  and  a  half  or  f^ur  inches*     Tliis  gives  a  bright,  clear  pieture  of  the 

hand  in  the  fluorosco])e,  and  in  this  conditiun  the  tidse  wonhl  Ix?  suitalde  for  the 

fluoroscopic  examination  of  the  adnltelhow  and  for  a  moderately  well -developed 

log.    The  necessary  times  of  ex|>osure  to  produce?  radingraphs  with  this  tHl>e  are 

alwut  five  times  as  great  as  with  the  e<i|il-watcr  tubes  uf  Dr.  E,   Griimunch, 

aWnt  to  he  described.     This  cold-water  tnLe  is  intended  to  be  used  on  a  coil 

l^fing  a  spark  length  of  sixteen  inches,      Tlie   pcnctrahng  and   photographic 

pnwer  of  this  tube  far  excniMi^ds  that  of  any  other  wilh  which  1  am  acquainted. 

It  can  be  nsed  witli  an  amount  of  energy  equivalent  to  a  very  heavy  stream  of 

spstrks  fourteen  inches  in  length  for  froru  thretr  to  four  minutes  continuously, 

irjfhout  any  serious  change  of  vacuum.     If  the  current  is  kept  np  for  hmger 

than  four  minutes  the  anode  Ijecomes  heated  to  a  dull-red  bent,  and  tlie  vacuum 

/alls  a  little,  luit  upon  turning  off  the  current  llie  tube  n»(»overs  itself  almost 

completely  in  two  uunntcs. 

With  this  tid)e,  11  si ug  a  vacuum  representing  a  resistance  equal  to  from 
li^ht  to  ten  inches  of  spark  length  upcm  the  parallel  spark-gap  of  the  eoil^  it 
B   |M3ssible  to  take  fairly  grHnl  nidiograjihs  of  the  thicker  iwrtlons  of  the  extrem* 
t:ic?s  in  an  astonishingly  short  time.     A  fair  radiograpli  of  the  hand  and  fore- 
11111  may  be  taken  with  an  exposure  too  short  to  measure — practically  instan- 
taneous.    The  knee-joint  may  be  expired  for  ten  to  fifteen  seconds  with  fair 
r^siilt     I  have  taken  a  very  good  radiograph  of  tlie  spine,  iielvis,  and  liolh 
bip-joints  of  a  welbdevelo|>cd  Ikjv,  ten  years  old,  in  thirty  seeomls.     The  am- 
perage of  the  cnrrent  used  nnder  these  conditions  ^vas  between  seven  and  eight 
amperes.     Even  shorter  exposures  than  this  are  said  to  be  suffieient.     But  in 
praetice  I  find  that  pictures  shrrwing  more  detail  and  slighter  differences  in 
^Jensity  can  he  produced  by  a  differcut  mefliod — -i.  e.^  by  reducing  the  resistance 
of  the  tube  and  its  vaeuuui  to  a  degree  equivalent  to  from  three  to  four  inches 
upon  tlie  spark-gap  of  the  coiL     When  used  in  this  way,  the  tube  gives  a 
fluoroscopic  picture  of  the  hand  which  is  clear,  bnt  fairly  dark.     And  yet,  with 
the  tube  in  this  condition,  my  best  radiogi-aphs  of  the  spine  and  jielvis  of  adults 
liav^e  been  obtained.     The  expisures  necessary  to  produce  strong  negatives  are 
as  follows: 

Adult  hand  and  wrist,  distance  of  tube  from  ]date  13^  inches,  time  ten 

Adnlt  elbow,  distance   H!  iurhps^  (inie  tliirty  seconds. 
F^Kit  and  leg,  1(»  inches,  time  forty-five  seconds. 

Kncf- joints  ilistance  1^  inches  to  2  feet,  time  two  to  iwo  mul  a  half  minutes. 
^^  SLoulder-juint,  :^1  inches  to  2  feet,  two  and  a  half  miniUes. 
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Thorax,  distance  2  feet,  three  minutes. 

Adult  hip-joint,  pelvis,  spine,  and  kidney  regions :  females,  four  to  six 
minutes ;  males,  six  to  eight  or  even  ten  minutes ;  distance,  24  to  26  inches  or 
more. 

I  do  not  find,  however,  that  it  is  possible  with  this  tube  to  get  pictures 
showing  such  slight  differences  of  density  as  with  the  Queen  self-adjusting 
tube,  before  described.  The  farther  away  the  tube  is  placed  from  the  object 
to  be  photographed  the  less  the  distortion  of  the  picture.  In  the  case  of  the 
thinner  parts  of  the  body,  this  distortion  is  only  slight  when  the  tube  is  placed, 
say,  fifteen  or  sixteen  inches  from  the  plate ;  but  when  a  picture  is  tiiken  of 
the  hip-joints,  including  the  pelvis  of  an  adult,  and  the  tube  is  placed  in  the 
middle  line  of  the  body,  imless  the  distance  of  the  tube  from  the  plate  is  more 
than  two  feet  the  distortion  is  great.  The  practical  lessons  to  be  drawn  are 
that  it  is  advantageous  to  place  the  tube  as  far  away  from  the  body  as  is  con- 
sistent wdth  a  reasonable  time  of  exposure,  and  in  all  cases  involving  an  ex- 
posure or  exposures  in  the  aggregate  of  five  minutes  or  more  to  lessen  the  risk 
of  dermatitis  by  anointing  the  patient's  skin  abundantly  with  some  greasy 
preparation — lanolin,  for  example — and  by  placing  between  the  tube  and  the 
patient  a  grounded  screen,  consisting  of  thin  cardboard  or  wood  coated  with 
gold  foil,  or  with  a  thin  sheet  of  aluminium.  Whether  these  measures  are  an 
actual  protection  against  bums  or  not,  I  am  unable  to  say,  but  it  is  probable 
that  they  do  serve  to  lessen  the  likelihood  of  a  subsequent  X-ray  bum,  to  some 
degree  at  least.  When  using  powerful  tubes,  with  a  current  of  great  frequency 
of  interruption,  high  intensity,  and  considerable  amperage,  the  possibility  of 
producing  X-ray  bums  when  taking  pictures  involving  several  minutes  of 
exposure  should  never  be  lost  sight  of.    The  danger  is  a  very  real  one. 

If  the  operator  will  keep  an  accurate  record  of  all  the  conditions  nndflf 
which  each  X-ray  picture  has  been  taken,  he  will  gradually  accumulate  a  very 
valuable  scries  of  data.  Such  a  record  should  include  the  part  of  the  body, 
the  age  of  the  patient,  the  quality  of  his  tissue — ^whether  fat  or  lean,  flabby 
or  firm,  whether  large-boned  or  delicately  built — ^the  distance  of  the  tube  from 
the  plate,  the  particular  tube  used,  the  resistance  of  the  tube  during  the  time 
of  exposure  measured  on  the  spark-gap  of  the  coil,  the  fluoroscopic  picture  of 
the  operator's  hand  during  the  time  when  the  picture  is  taken,  the  position 
of  the  rheostat  lever  or,  better,  the  amperage  of  the  primary  current,  the  lad 
of  plate  used,  the  kind  and  strength  of  the  developer,  and  the  general  char 
acter  of  the  negative. 

Any  examining  table  of  firm  construction  answers  fairly  well  for  talcmg 
X-ray  pictures.     A  special  table  is,  however,  desirable  for  one  who  wishes  to 
take  up  X-ray  work  seriously ;  tliere  are  many  such  tables  in  the  market    A  ' 
table  which  I  had  constnict(M]  answers  the  purpose  well,  and  a  description  of 
it  will  be  found  under  Stereoscopic  Radiography. 

It  is  convenient  to  lead  the  wires  from  the  coil  to  the  tube  over  a  light 
stand  or  framework  of  wood,  which  may  be  elevated  to  a  position  several  fed 
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above  the  patient's  body.     Tn  thh  way  accidental  slim^ks  are  prevented,  and 

thii  patient  is  less  likely  to  di.sarrange  the  ap|uiratim  during  clumsy  efforts  to 

get  on  or  ofl  tlte  tahk\     The  ^iierater  is  also  liuihled  to  walk  all  around  the 

fable  nnderueuth  the  wires,  in  order  to  nmke  sueli  adjustments  as  are  necessary. 

Tbe  body  of  the  patient  should  be  placed  upon  the  table  in  sueh  a  position 

tbttt  the  part  wliieh  it  h  desired  to  show  upon  the  plafe  with  the  greatest  clear- 

mvsi5  lies  vertieally  beneath  the  center  of  tlie  antiealhode.     For  the  determina- 

tiuii  of  this  relation  a  plmub  line  is  usefnL     The  patient  must  Im^  nuule  eom- 

fortiiblc  hy  means  of  pillows  and  blankets,  so  that  no  part  of  the  body  is  in 

a  condition  of  museuhir  ti^nsion. 

That  snrfaee  of  the  lind)  or  trunk  nearest  to  whieli  the  lesion  is  supposed 
to  lie  is  placed  next  to  the  plate. 

Some  ingenuity  in  arranging  the  patient  is  retjnired  at  times. 
In  determining  the  question  of  the  distance  of  tlie  tnbc  from  the  plate,  it 
IS   a  good  rule  to  follow  not  to  put  the  antieatliode  nearer  than  twelve  inelies 
froiii  the  skin,  and  for  long  exposures  a  distance  several  inches  greater  sbonld 
be  chosen. 

The  time  of  exposure  for  the  given  ease  will  depend,  as  lias  already  been 

remarked,  upon  a  numl>er  of  different  factors.     A  liigli  vacuum  tube  admits 

of  a  short  exposure^  but  the  negative  produced  will  show  but  little  detail.     A 

lo%v  vaeuiim  tulie,  even  with  the  same  current,  will  require  a  longer  time,  but 

will  produce  a  negative  abowing  far  more  detail,  and  wdll  exhibit  mucli  slighter 

differences  of  density.     Thus,  if  the  question  to  be  answered  is  merely  what 

is  the  extent  of  defonuity  in  a  case  of  fracture,  the  diagnosis  of  fracture  Ix^ing 

evident  by  ordinary  means  of  examination,  or  if  it  is  to  be  determined  wdietlier 

or   not  a  metallie  foreign  body  is  present,  a  high  vacuimi  tube  with  a  short 

exposure  answers  welL     If,  however,  the  question  relates  to  the  presence  of  a 

fialcnlus,  renal  or  other,  to  disease  of  bone,  or  to  pathological  changes  in  the 

Wood-vessels,  or  if,  in  the  case  of  a  tumor,  it  is  supposed  that  the  mass  consists 

partly  of  bone  and  partly  of  softer  structures,  or  in  any  case  in  which  it  is 

deiiired  to  show  the  greatest  possible  differentiation  oi  density,  a  low  vacuum 

tube  should  be  used  of  just  sufficient  penetration  to  furnish  a  strong  negative 

after  a  reasonably  long  exposure.     I  have  already  given  the  results  of  my  own 

experience,  but  the  reader  will  rt^member  that  the  time  of  exixisure  varies 

niucli  with  different  forms  of  apparatus. 

And  a  certain  amount  of  experimental  work  is  necessary  to  determine  the 
efficiency  of  any  particular  set  of  ajqiaratus.  The  more  ptnverful  the  coil 
the  larger  the  energy  of  the  secondary  discharge,  and  the  greater  the  capac- 
ity of  the  tiilx*  to  endure  a  beavv  current  for  a  lon^  time  the  shorter  the 
exposure. 

The  most  modern  coils  and  tubes  permit  the  operator  to  use  exposures  quite 
a  liitle  shorter  than  those  I  have  desitjnated  in  this  chttpter;  tlie  thinner  p^r- 
tions  of  the  body  may  Ih*  fnken  with  ex]>osures  ahuost  iustimtant^ous— a  sec(*ud 
or  two  at  most — and  sntisfactory  pictures  of  tlie  bij>-joint  and  spine  in  adulti 
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of  ordinary  size  may  be  obtained  in  less  than  a  minute.  These  short  exposures 
are  very  desirable ;  first,  because  the  danger  of  producing  an  X-ray  bum  is 
reduced  to  a  minimum ;  second,  because  the  patients  are  much  less  likely  to 
move  during  tlie  exposure,  and  thus  ruin  the  picture;  and  third,  because  the 
patient  is  not  obliged  to  remain  long  in  a  constrained  position. 

Before  turning  on  the  current  the  operator  should  have  informed  himself 
of  a  number  of  details  in  regard  to  his  apparatus.  lie  should  know  just  how 
much  energy  the  particular  tube  he  is  using  will  stand,  and  for  how  long; 
and  this  once  determined,  he  should  use  the  same  amount  of  current  and  the 
same  rapidity  of  interruption  with  that  tube  for  every  case  or  his  results  will 
not  be  uniform.  lie  should  also  know  by  trial  whether  the  vacuum  of  the 
tube  is  suitable  for  the  case  in  hand.  If  it  is  already  too  low^,  the  tube  will 
not  answ^er  for  that  case;  if  too  high,  he  must  reduce  it  to  the  proper  point, 
to  be  determined  by  the  parallel  spark-gap  and  the  fluoroscope. 

To  know  what  degree  of  vacuum  in  a  given  tube  is  best  suited  for  a  radio- 
graph of  a  given  case  requires,  above  all  things,  experience.  But  a  general 
idea  may  be  obtained  by  the  aj)pearance  of  the  bones  of  the  hand  in  the  fluoro- 
scope. If  the  shadow  of  the  hand  is  so  dark  that  the  bones  cannot  be  seen 
distinct  from  the  flesh,  the  tube  is  only  suitable  for  the  thinner  parts  of  the 
extremities,  and  for  them  only  in  case  the  tube  in  question  permits  the  use  of 
a  large  amount  of  energy.  The  relation  between  the  penetration,  as  shown  by 
examining  the  bones  of  the  hand,  and  the  power  of  the  tube  to  produce  a  picture 
of  a  part  of  a  given  thickness  is  not  absolute,  but  relative.  For  example,  a 
high  vacuum  tube,  giving  a  good  fluoroscopic  picture  of  the  thorax,  but  which 
permits  the  use  of  a  small  amount  of  energy,  may  entirely  fail  to  produce  a 
satisfactory  picture  of  even  a  part,  as  thick  as  the  adult  knee-joint  in  any 
reasonable  time,  whereas,  a  tube  of  very  low  vacuum  indeed,  through  which 
a  heavy  current  may  be  passed  continuously  for  several  minutes,  will  often 
produce  a  good  negative  in  a  much  shorter  time.  A  tube  of  medium  vacuum,  S 
such  that  the  bones  of  the  hand  when  viewed  through  the  fluoroscope  show 
clear  and  distinct  and  sharply  uuirkcd  while  the  flesh  is  much  lighter,  is,  upon 
the  average,  best  for  general  work. 

A  very  high  vacuum  tube  is  of  but  little  use  for  taking  pictures.  The 
operator  will  in  general  be  obliged  to  establish  his  owti  standard,  it  being  tme 
of  radiography,  as  of  most  other  practical  arts,  that  an  ounce  of  experience  is 
worth  several  pounds  of  precept. 

In  general,  one  is  much  more  likely  to  expose  for  too  short  a  time  rathtf 
than  for  too  long;  and  whereas  the  negative  produced  by  an  overexposure!* 
still  capable,  with  careful  development,  of  furnishing  a  good  picture,  an  ^ulde^ 
exposed  plate  is  hopeless,  and  no  amount  of  development  will  bring  out  th»t 
which  is  not  there. 

Distortion. — Owing  to  the  fact  that  the  X-rays  originate  from  a  point  or 
focus  upon  the  surface  of  the  anticathode,  and  proceed  in  straight  lines  in  all 
directions  from  its  surface,  and  since  no  ( iie  has  as  yet  been  able  to  refract  the 
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J-rays  by  means  of  prisms  or  lenses  for  practical  use,  it  admits  of  a  simple 

demonstration  that  the  projections  of  any  two  points  in  the  same  vertical  line 

placed  between  the  surface  of  the  anticatliode  and  the  photographic  plate,  but 

removed  from  the  vertical  dropped  from  the  anticathode  on  tlie  plate,  will  fall 

upon  the  plate  at  two  points  separated  by  a  horizontal  distance  the  extent  of 

wliich  will  depend  upon  the  distance  of  the  anticathode  from  the  plate,  the 

Jist^nce  of  the  two  points  one  from  the  other  vertically,  and  upon  certain  other 

.sj)atial  relations  unnc<»essary  to  elaborate. 

In  other  words,  a  figure  made  up  of  many  points  situated  at  various  levels 
Avill  l)e  projected  upon  the  plate  as  a  distorted  image,  and  apparent  deformities 
^vill  be  exhibited  in  the  picture  which  do  not  exist.     This  distortion  is  more 
marked  the  nearer  tlie  tube  is  to  the  plate,  the  thicker  the  object,  and  the 
farther  it  lies  from  the  vertical.     In  the  case  of  the  thinner  parts  of  the  body 
tlie  distortion  is  slight  at  ordinary  distances,  but  in  radiographs  of  the  hip-joint, 
£r»r  instance,  at  similar  distances  it  becomes  extreme,  and  may  render  the  nega- 
tive quite  worthless  for  diagnostic  purposes.     Distortion  may  be  avoided  by 
placing  the  tube  as  far  away  from  the  plate  as  is  consistent  wuth  a  reasonable 
time  of  exposure.     To  one  acquainted  w^ith  the  relation  of  the  tube  to  the  plate 
in    any  given  case  and  accustomed  to  inspection  of  X-ray  pictures,  moderate 
degrrees  of  distortion  may  be  discounted ;  but,  inasmuch  as  the  medico-legal 
reliitions  of  radiographs  are  important  in  certain  cases,  it  behooves  us  to  make 
a  oiireful  adjustment  of  the  tube  and  the  part,  and  to  keep  an  accurate  record 
of   tilie  data. 

Attempts  on  my  part  to  look  at  distorted  jiicturcs  through  lenses  in  order 
to    oorrect  the  distortion  have  not  as  yet  met  with  success. 

For  obtaining  good  pictures  not  a  little  depends  upon  the  arrangement  of 
tli€?  part  of  the  body  to  be  photographed  and  upon  absolute  immobility  of  the 
pa  rt  during  the  exposure ;  this  latter  may  ]ye  obtained  for  many  parts  of  the 
bocly  by  means  of  the  straps  attached  to  the  tal)lo,  as  described ;  one  or  more 
of  the  straps  may  be  passed  across  the  limb  or  any  other  part,  and  fastened 
qixite  tightly. 

The  Compression  Diaphragm. — For  the  purpose  of  keeping  the  patient  quiet, 

of    rendering  the  thickness  of  tissue  to  Ik»  penetrated  as  small  as  possible,  and 

for  the  further  purpose  of  preventing  a  blurred  image  through  the  setting  up 

of  secondary  foci  of  X-rays  in  the  tissues  themselves,  and  by  the  secondary  rays 

fiven  off  from  the  general  surface  of  the  tube,  a  special  and  somewhat  com- 

plicate<l,  expensive  and  cumbersome  apparatus  has  been  devised  in  Germany 

by  Dr.  H.  Albers-Schonberg.     The  apparatus  consists  essentially  of  a  cylinder 

of  metal  al)out  three  inches  in  diameter  and  eight  inches  deep.     This  cylinder 

is  made  to  press  by  the  rim  of  on(»  of  its  o]>(»n  ends  firmly  against  the  part  of  the 

borlv  to  be  pictured,  and  the  X-ray  tube  is  ])laced  at  the  other  end.     There  are 

further,  diaphragms  with  openings  of  various  sizes  which  may  1x3  interposed 

tetAveen  the  tube  and  the  skin  of  the  patient ;  thus  the  body  is  compressed  by 

the  cylinder,  held  immobile,  and  only  a  limited  area  of  skin  is  exposed  to  the 
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rays.  I  am  not  aware  that  the  apparatus  greatly  improves  the  quality  of  the 
pictures  thus  taken,  although  those  who  use  it  believe  that  shorter  exposures 
and  clearer  shadows  are  thus  obtainable — ^notably  in  pictures  of  the  kidney 
regions  and  lumbar  spine. 

Details  of  Technic. — The  most  important  fact  to  remember  in  taking  a  pic- 
ture is  that  the  part  you  wish  distinctly  to  show  should  be  as  close  as  possible 
to  the  photographic  plate.  Moreover,  one  should  so  arrange  the  part  that  one 
bone  should  not  overlie  the  image  of  another;  of  course,  this  cannot  always 
be  accomplished,  but  the  effort  in  that  direction  should  be  made.  This  caution 
is  less  important  if  stereoscopic  pictures  are  taken.  If  it  is  believed  that  a 
foreign  body  is  present,  the  part  should  be  placed  so  that  the  portion  of  tissue 
supposed  to  contain  the  foreign  body  is  near  the  plate.  This  is  of  real  im- 
portance in  cases  of  deeply  placed  bullets,  either  in  the  head,  the  trunk,  or  the 
limbs;  such  a  body  may  sometimes  be  roughly  located  with  the  fluoroscope 
before  the  picture  is  taken. 

Head. — In  taking  pictiSres  of  the  head  or  face,  the  side  which  it  is  desired 
to  show  distinctly  should  be  firmly  pressed  against  the  photographic  plate,  and 
the  relation  of  the  tube  to  the  skull  and  to  the  plate  should  be  such  as  to  avoid, 
as  far  as  may  be,  the  production  of  a  composite  image  of  the  paired  bones  of 
the  skull  or  face.  This  is  not  always  easy  or  even  possible  to  accomplish,  but 
a  little  practical  experience  is  quite  useful  toward  this  end.  Much  distortion 
of  the  image  will  occur  unless  the  tube  is  placed  from  eighteen  to  twenty-four 
inches  from  the  plate.  For  picturing  limited  areas  it  is  often  convenient  to 
use  very  small  plates,  which  may  be  directly  applied,  by  sticking  plaster  or 
other  means,  to  the  skin.  If  the  part  does  not  lend  itself  well  to  the  use  of 
a  plate,  flexible  films  may  be  used  sometimes  with  advantage ;  small  pieces  of 
such  films,  done  up  in  black  paper  and  then  in  rubber  tissue,  may  be  used  in 
the  interior  of  the  mouth,  and  thus  excellent  pictures  of  the  teeth  may  be 
obtained. 

The  Shoulder-joint. — One  of  the  most  troublesome  parts  to  take  is  tbe 
shoulder-joint.  It  is  necessary  that  the  head  of  the  humerus  should  be  firmly 
pressed  against  tlie  plate.  The  patient  should  lie  upon  his  back  on  the  taUe, 
the  forearm  of  the  affected  side  should  be  placed  across  the  chest,  with  the 
fingers  upon  the  ojiposite  clavicle.  It  is  well  to  surround  the  arm  and  the  body 
with  a  few  turns  of  bandage.  The  patient  is  then  rolled  over  toward  tbe 
affected  side  until  the  shoulder  is  firmly  pressed  against  the  plate ;  the  position  ' 
must  be  maintained  by  firm  cushions  or  sand  bags  placed  under  the  opposite 
shoulder  and  back.  The  pelvis  may  also  be  rotated  in  the  same  direction,  ai»  ^ 
supported  by  a  cushion ;  a  small  cushion  may  be  used  to  support  the  held* 
The  tube  should  he  placed  about  fifteen  inches  above  the  shoulder.  j 

The    Coi.LAK-BONE. — The    patient    should    lie   upon   his   face;    the  aril*  I 
should  be  permitted  to  hang  down  on  either  side  of  the  table.     The  side  A  < 
the  face  should  rest  upon  the  table;  no  pillow  should  be  used.     The  plate 
should  be  beneath  the  collar-bone,  and  the  center  of  the  a»od^  of  the  tuU 
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should  be  alxjvc  tlie  middle  of  the  collar*bone  and  distant  eighteen   inches 
or  more. 

The  Cervical  Spine. — The  cervical  spine  may  he  pictiired  by  placing  the 
patient  tipon  his  side  with  the  plate,  which  will  iisiially  include  a  portion  of 
tlie  head,  resting  firinly  against  the  neck  and  the  side  of  the  face.  Tlte  plate 
may  aometiines  be  supported  npon  a  bh>ck  of  wood  an  incli  or  nmre  high, 

»TnK  TiioRAX.^ — The  patient  may  lie  either  iijM>n  his  chest  or  nprm  his  back, 
according  to  the  anatonueal  situation  of  the  h'sion  wliich  it  is  desired  to  show. 
In  order  to  avoid  distortion  the  tube  should  be  plaeed  as  far  a\vay  ae  is  con- 
sistent with  a  fairly  sliort  exposure.  The  elhom  may  be  moHt  conveniently 
pictured  by  seating  tlie  patient  upon  a  low  chair  at  the  side  of  tlie  tiddo,  and 
arranging  the  limb  upon  the  table  as  may  Keem  best  to  suit  the  individual  case. 
The  same  is  true  of  the  forcann  and  hand, 

Spixe  and  KroNEY  Reoiqn.— Pictures  intended  to  show^  the  lower  dorsal 
and  lumbar  vertebrn^  and  the  pelvis  arc  best  taken  with  the  patient  lying  njion 
his  hack;  the  head  should  be  well  raised  from  the  table  with  pillows;  the  thighs 
should  be  flexed  upon  the  pelvis  and  the  knees  strongly  flexr^d  n|Mm  the  thighs. 
Only  by  maintaining  such  a  position  as  this  is  it  possible  in  ttio  average  case 
to  overcome  the  normal  lordosis  of  the  lumbar  spine  and  to  bring  the  back  into 
firm  contact  with  the  plate,     This  position  is  rather  tiresome.     It  may  bo 
maintained  without  effort  by  passing  a  long  trunk  strap  across  the  front  of  the 
knees;  either  end  of  the  strap  is  afrtaehed  to  the  table  beyond  the  patient's  head ; 
or  the  strap  may  be  passed  around  the  head  end  of  the  table,  draw^  tight 
across  the  knees,  and  buckled.     The  knees  are  thus  firmly  supported.     The 
abdominal  movements  of  resjii ration  may  he  c^mtrolled  by  a  folded  sheet  draw^n 
finnly  across  the  belly.     The  tube  should  be  plaeed  at  least  a  foot  away  from 
tlie  surface  of  the  abdomen,  with  the  anode  over  the  middle  line  of  the  Iwdy 
and  opposite  to  tliat  part  whicli  it  is  desired  to  show  most  clearly  in  the  pic- 
ture.    When  seeking  to  detect  stone  in  the  kidney  the  anode  is  placed  over 
Uie  middle  line  of  the  body,  midway  between  the  umbilicus  and  the  ensiform 
cartilage.     The  surface  of  the  anode  is  directed   toward   the  jiaticnt's  head, 
and  at  an  angle  of  from  forty-five  to  sixty  degrees  with  the  horizontal.     The 
Use  of  compression  of  the  ahfloinen  by  a  metal  cylinder  and  a  diaphragm  is 
strongly  recommended  by  many  oljservers,  the  advantages  being:  (1)  Secondary 
rays  from  the  walls  of  the  tube  and  from  the  tissues  are  avoided;    (2)   the 
thickness  of  tissue  to  be  penetrated  is  diminished;    (3)   haziness  of  outline 
frnm  respiratory  movements  is  prevented;    (4)  the  exposures  may  he  slun'ter. 
Before  taking  the  picture  ttie  bow(Os  ami  stomach  should  be  thoroughly  emptied. 
The  TTiP-JoiKT. — Tn  order  to  picture  the  bip-joint  the  patient  should  lie 
flat  ^^\Km  his  back,  with  the  thighs  extended.     Tlie  plnte  is  plaeed  benenth  the 
Viip  and  tlie  tul)e^  with  its  anode  direefly  almve  the  head  of  the  feuuir,  at  a 
'«listance  of  twelve  inches  or  nmre  from  the  skin.     Tn  ease  it  is  desired  to  show 
^oth  hip-joints  in  any  patient  larger  than  a  ten-year-old  ebild,  it  is  l»etter  to 
;j)icture  each  hip-joint  separately,  for  it  the  tube  is  placed  in  the  middle  line 
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of  the  body  with  the  intention  of  showing  both  hips  upon  the  same  plate,  c?02z- 
siderable  distortion  will  result  which  might  lead  to  an  error  in  diagnosis  unless 
the  tube  were  placed  so  far  away  as  to  render  an  unduly  long  exposure  neces- 
sary.   The  shaft  of  the  femur  may  be  arranged  over  the  plate  in  such  a  position 
as  seems  best  suited  to  the  individual  case. 

Knee,  Leo,  and  Foot. — The  knee-joint  is  best  pictured  from  the  side,  in 
most  instances ;  the  patient  lies  upon  the  table  upon  his  side,  with  the  Hmb  to 
be  pictured  next  the  table.  It  is  best  to  strap  the  limb  to  the  table  quite  firmly. 
The  knee  may  be  moderately  flexed  upon  the  thigh.  The  anode  of  the  tule 
should  be  directly  over  the  plane  of  the  articulation.  The  hones  of  the  Ug 
may  be  very  well  shown  by  a  side  view  in  either  direction,  llie  deformity  of 
Pott's  fracture  is  sometimes  best  shown  by  a  picture  taken  from  before  back- 
ward, with  the  heel  resting  upon  the  plate.  The  ankle-joint  and  the  bones  of 
the  foot  may  be  arranged  in  one  of  a  variety  of  positions  used  to  meet  the 
needs  of  the  particular  case. 

(a)  The  Fluokoscope 

In  surgical  work  the  fluoroscope  furnishes  far  less  valuable  diagnostic  aid 
than  do  radiographs.  In  the  medical  diagnosis  of  the  heart  and  lungs  mere 
broad  differences  in  the  density  of  shadows  are  all  that  is  needed ;  in  siir^rerv, 
on  the  other  hand,  details  are  necessary  in  the  picture,  and  these  the  fluoro- 
scope fails  to  reveal.  One  may  entirely  fail  to  recognize  a  fracture^  through 
the  fluoroscope,  which  shows  with  entire  clearness  in  a  radiograph.  To  recog- 
nize through  the  fluoroscope  the  finer  details  of  bone  structure,  foci  of  disease 
in  bone,  and  the  like,  is  cpiite  imj)ossible.  Metallic  foreign  bodies  embedded 
in  the  tissues  can  often  be  sc»en  and  located  with  the  fluoroscope,  but  not  nearly 
so  well  as  by  a  radiograph. 

In  using  the  fluoroscope  the  room  should  he  darkened,  and  the  observer 
should   remain   in  the   darkened    room   for   several   minutes.      Some  form  of 
interrupter  should  be  used   which  gives  a  steady   illumination  of  the  tube, 
the  Wehnelt  interrupter  answers  the  purpose  well.     A  tube  should  be  selected 
such  that  the  rays  are  of  a  proper  penetrating  quality  for  the  part  of  the  bodj 
to  be  looked  at.       For  the  thinner  ])arts  of  the  body  a  tube  of  far  less  pene- 
tration is  required  than  if,  for  example,  we  desired  to  examine  the  head  or 
the  adult  hip.     In  order  to  get  the  best  effect  the  fluorescent  screen  should 
be  placed  as  near  the  lesion  which  we  wish  to  see  as*  possible,  and  the  tuhc 
should  be  as  near  the  inter])osed  j)art  of  the  body  as  is  consistent  with  safety 
from   electric   shocks.      The    examination    need    never   last    long   enough  to 
})roduce  a  burn.     The  part  should  be  examined  from  several  different  direc-   ' 
tions,  for  by  this  means  a  fracture  or  foreign  body  may  be  detected  whiA 
would  othersvise  eseajie  notic(\     ^ly  own  experi(»nce  in  the  use  of  the  fluoroscope 
has  been  so  disappointing  and  the  results  so  unreliable  that  1   seldom  use  il 
except  as  a  rough  preliminary  meaus  of  diagnosis  in  examining  for  fractaya 
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or  (he  presence  of  foreign  bodies,  or  to  try  to  determine  if  the  efforts  at  reduc- 
tion of  fractures  have  been  successful  after  the  retaining  splints  have  been 
applied. 

(b)  The  Making  of  X-ray  Pictures  and  the  Development  of  the 

Photographic  Plate 

Any  quick  photographic  plat^  answers  well  for  taking  X-ray  pictures; 
personally,  I  have  found  that  the  Cramer  X-ray  plates  are  entirely  satisfactory. 
The  plates  should  be  purchased  in  small  numbers,  so  that  they  may  be  fresh, 
and  should  be  put  in  the  containing  envelopes  shortly  before  they  are  to  be 
used.  If  left  for  weeks  in  the  envelojies  a  peculiar  change  occurs  in  the  film, 
causing  a  mottled  and  imperfect  negative.  Tlie  plates  should  be  kept  in  a  room 
as  far  away  from  the  X-ray  machine  as  possible,  or,  if  kept  close  by,  they 
should  be  inclosed  in  a  leaden  box.  Any  of  the  developers  now  popular 
answer  very  well  for  X-ray  pictures,  such  as  pyro,  metol,  hydrochinon,  eichono- 
gen,  rodinal,  glycin,  etc. 

Inasmuch  as  strong  contrasts  are  desirable  in  X-ray  pictures,  what  is  known 
as  a  contrast  developer  is  useful.  I  have  found  that  hydrochinon  gives  good 
results,  the  formula  is  as  follows : 

I.  Hydrochinon   5j ; 

Sodium  sulphite   5v j ; 

Potassium  bromid oss.-Sj ; 

Water ,^lxv. 

n.  Sodium  carbonate   ovj ; 

Water 51xv. 

Equal  portions  of  No.  I  and  No.  IT  are  mixed  to  form  the  developer, 
I£  there  is  reason  to  believe  that  a  plate  is  overexposed,  a  diluted  developer 
Aould  be  used  or  more  bromid-of-potassium  solution  may  be  added.     When 
developing  pictures  of  kidney  stones  or  of  the  hip-joint  and  pelvis,  it  is  well  to 
te  a  weak  developer  on  account  of  the  possible  danger  of  ruining  the  negatives, 
which  cannot  immediately  be  replaced  without  risk  to  the  patient.     To  avoid 
tiie  danger  of  fogging  an  important  plate  it  is  well  to  carry  on  the  development 
Ui  absolute  darkness,  only  exposing  the  plato  to  the  red  light  from  time  to  time 
^mentarily  in  order  to  judge  how  the  development  proceeds.     For  the  devel- 
opment of  hip-joint,  spine,  and  pelvis  cases,  from  ten  to  fifteen  minutes  is 
^ough;  for  thinner  parts  of  the  body,  from  six  to  ten  minutes,   according 
to  what  is  desired  to  show.    If  it  is  desired  to  show  with  the  greatest  clearness 
tie  structure  of  bone  and  to  blot  out  the  soft  parts  a  form  of  negative  very 
popular  for  purposes  of  exhibition,  lantern  slides,  etc.,  the  development  should 
be  carried  to  a  point  where  the  bones  themselves  appear  distinctly  dark  and  the 
Boft  parts  can  scarcely  be  distinguished  from  the  uncovered  portion  of  the  plate. 
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If,  on  the  other  hand,  the  soft  parts  as  well  as  the  bones  are  to  be  pre- 
served on  the  negative,  and  in  all  cases  when  the  radiograph  is  to  be  vieved 
in  the  stereoscojx?,  a  more  useful  and  interesting  picture  will  be  obuined  by 
stopping  the  development  while  the  soft  parts  are  still  quite  a  little  lighter 
than  their  surroundings  and  the  bones  are  gray  but  perfectly  distinct. 

In  this  description  it  is  assumed  that  the  exposure  has  been  sufficiently  long; 
otherwise,  no  amount  of  development  will  serve  to  bring  out  detail,  which  is 
simply  not  there. 

A  good  average  negative  will  be  produced  by  carrying  on  the  development 
until  the  plate  becomes  opaque  when  held  up  before  the  source  of  red  light 

The  use  of  the  so-called  "  acid-hypo  "  bath,  which  hardens  the  gelatin  film 
and  prevents  the  most  annoying  accident,  known  as  "  frilling,"  is  well  worth 
the  additional  trouble  involved  in  its  preparation.  In  summer  it  is  almost 
essential. 

While  those  unaccustomed  to  the  examination  of  X-ray  negatives  sometimes 
find  it  difficult  to  appreciate  what  they  represent,  and  it  is  therefore  necessary 
to  prepare  prints  or  positives,  yet  much  of  the  value  of  the  radiograph  is 
thereby  lost  unless  the  printing  is  in  painstaking  and  skillful  hands.  I  have 
been  unable  to  get  professional  photographers  to  do  this  work  well,  and  there- 
fore do  it  myself  when  I  must,  but  the  surgeon  rarely  has  sufficient  time  t» 
devote  to  this,  and  must  put  it  into  the  hands  of  another. 

Satisfactory  prints  of  plates  showing  kidney  and  ureteral  stones  are  espe- 
cially hard  to  make.  The  different  portions  of  the  body  are  inevitably  pene- 
trated to  different  degrees ;  and,  in  order  that  every  portion  of  the  plate  should 
be  printed  to  the  proper  density,  it  is  necessary  to  use.screens  of  tissue  paper 
when  printing  by  daylight. 

The  ])roper  arrangement  of  these  screens  for  a  given  case  must  be  learned 
by  experience. 

(c)   Stereoscopic  Radiography 

The  advantages  of  looking  at  pictures  stereoscopically  are  several.  A  single 
X-ray  plate  shows  the  shadow  of  the  object  pictured  projected  on  one  plane,  and 
thus  the  true  relations  of  points  situated  in  other  places  are  lost  In  order, 
then,  to  determine  the  position  of  a  foreign  body — a  bullet,  for  example- 
embedded  in  a  limb,  several  methods  are  open  to  us.  We  may  take  two  pic- 
tures through  planes  at  right  angles  to  one  another,  and  by  a  series  of  meas- 
urements from  fixed  points  on  the  surface  of  the  limb  we  may  determine  the 
actual  position  of  the  bullet ;  or  we  may  take  two  pictures  of  the  object  tlirou^ 
planes  separated  from  one  another  by  angles  less  than  a  right  angle,  and  by 
observing  the  differences  in  size  or  situation,  or  both,  of  the  projected  shadow 
of  the  bullet  on  the  plate,  we  may  by  a  mathematical  calculation,  more  or  less 
simple,  determine  the  position  of  the  bullet  in  the  body. 

The  very  ingenious  hx'alizer  of  Mr.  Mackenzie  Davidson  is  based  upon 
this  i)riiiriplp.    If,  however,  we  take  two  j)ictures  of  the  bullet  upon  two  sepa- 
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rate  plates  from  two  points  of  view  separated  by  a  distance  equal  to  the  dis- 
tance bet\%^een  tlie  visual  axes  of  the  two  eyes,  the  j>oint:^  of  view  l^elng  in  a 
plane  parnllpl  witli  tlie  surface  upon  whieh  the  .sharlows  are  projected — i*  e,, 
tlie  plane  of  the  pholf«gra|Jac  jilate — the  distance  !)eiiig  in  tiuj^  case  about  two 
inches  and  a  half,  an<l  then  view  the  two  radiographs  in  a  sterooscojx^  tlie 
two  images  will  combine  to  form  a  single  pietiire,  and  the  image  of  the  bullet 
will  \yv  seen  in  its  relations  to  the  bones,  the  surrounding  suft  fiarts^  and  the 
skin  with  sntheient  clearness  to  cut  down  u|M>n  it  without  further  ealeuhition 
other  than  8ueh  as  nuiy  Ijt*  furnished*  by  our  anatomical  knowledge.  This 
quality  of  stereoscopic  nidingraphs  which  |x*riuits  us  to  see  structures  at  dif- 
ferent depths  in  ix^rspccti\'e  is  of  great  value,  also,  in  the  diagnosis  of  the 
deformities  follow^ing  fractures  and  disloc^ations,  and  in  the  recognitiHU  of 
the  gross  pathological  changes  taking  place  in  diseases  and  tumors  of  bmies. 

Whoever  has  attempted  to  recognize  the  exact  amount  and  character  of 
Uie  displacement  in  a  recent  case  of  fracture  from  a  single  X-ray  picture,  or 
even  from  two  pictures  taken  from  different  points  of  view  and  looked  at 
separately,  must  frequently  have  suffered  vexations  disappointment 

On  the  other  hand^  stereoscopic  pictures  of  fractures  sIhjw  the  relative 
positions  of  the  displaced  fragments  in  a  very  satisfactory  manner.  The  exact 
relations  of  the  hruies  of  a  dislocated  joint  are  seen  with  great  clearness.  The 
limits,  and  often  the  character,  of  tumors  growing  frmu  or  attaclied  to  t!je 
bones  may  nsually  l>e  clearly  appreciated.  The  situation  of  sequestra  and  of 
tnliercular  f«>ci  in  lumo  can  soujctiuies  l>e  seen  in  a  satisfactory  way, 

Apparatns  for  TaMng  Stereoscopic  Picturefl. — In  order  to  take  stereoscopic 
X-ray  pictures  cc*rtaiu  uiechanical  aids  are  necessary. 

First,  a  device  whieh  permits  the  X-ray  tube  to  be  moved  a  measured  dis- 
tance in  a  horizontal  or  vertical  plane,  so  that  the  twT>  ])ictures  may  lie  taken 
from  separate  points  of  view  in  the  same  plane,  distant  fri>m  one  another  two 
inches  and  a  half,  equivak»nt  nearly  to  the  distance  l>etwTen  the  pupils  of  the 
two  eyes.     In  other  words,  the  principle  is  the  same  as  is  used  in  taking  ordi- 
nary  stereoscopic  jiliotrtgraphs  by  lueans  of  lenses.     By  this  means,  as  in  ordi- 
nary binocular  vision,   we  get  the  impression  of  depth  or  perspective  when 
vie^ving  a  solid  oliject  having  jK)ints  in  more  than  one  plane.     As  a|>plied  to 
radiography,  w^e  use,  of  course,  no  lens;  but,  after  having  taken  one  pit*iurc, 
we  displace  the  tube  two  inches  and  a  half,  the  movement  being  made  parallel 
to  the  surface  of  the  photographic  plate,  and  make  a  second  exix)snre.     The 
seooad  device  is  used  to  enable  us,  after  taking  one  picture,  to  remove  the 
exposed  plate  imd  to  substitute  for  it  another,  which  shall  oc-cnpy  exactly  the 
game  position  as  the  first  did,  and  that  Avithnut  disturbing  the  object  to  be  pic- 
tured.    For  holding  the  X-ray  tube  alwive  the  bixly  of  the  patient  ami  penuit- 
tiJig  the  movement  of  the  tube  ifinMigli  a  measured  distance,    I    liud   the  fcd- 
/owing  apparatus  convenient : 

A  heavy  cylindrical  bar  of  hard  wxwxl,  two  inches  in  diameter,  is  fixed  ver- 
Toally  to  one  side  of  the  tal>lc.     This  bar  may  ha  moved  vertically  a  measured 
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distance,  or  horizontally  from  one  end  of  the  table  to  the  other,  and  may, 
moreover,  be  rotated  on  a  vertical  axis  and  fixed  in  any  desired  position  by 
means  of  a  friction  clamp  fastened  to  a  traveling  block,  which  slides  in  hori- 
zontal grooves  along  the  side  of  the  table.  Two  other  sliding  blocks,  one  on 
either  side,  serve  as  guides  to  any  predetermined  position  of  the  first.  From  the 
upper  end  of  this  vertical  arm  there  extends  a  horizontal  arm  of  wood  long 
enough  to  permit  the  X-ray  tube  to  be  suspended  from  it  by  means  of  a  heavy 
wooden  clamp  over  any  point  across  the  width  of  the  table.  This  horizontal 
arm  is  scaled  in  inches,  so  that  the  clamp  which  carries  the  tube  can  be  moved 
along  it  a  measured  distance.  The  clamp,  also  of  wood,  hangs  vertically 
downward  from  the  horizontal  arm,  and  at  its  lower  end  bears  a  pair  of  grooved 
jaws  padded  with  rubber,  so  placed  that  when  the  horizontal  arm  is  at  right 
angles  with  the  long  axis  of  the  table  the  X-ray  tube  is  very  firmly  held  with 
the  plane  of  the  anticathode  at  an  angle  of  forty-five  degrees  with  the  surface 
of  the  table,  and  with  the  long  axis  of  the  tube  parallel  with  the  long  axis  of 
the  table.  The  construction  of  this  gallows  frame,  as  it  may  be  called,  is  of 
hard  wood,  and"  very  heavy  for  the  sake  of  rigidity.  Metal  should  be  avoided 
as  far  as  possible  in  its  construction.  The  vertical  arm  is  so  graduated  in 
inches  that  the  observ^er  may  read  at  a  glance  the  distance  from  the  center  of 
the  anticathode  of  the  table  to  the  photographic  plate  beneath  it  on  tlie  table 
(see  Fig.  130).  The  rotation  of  the  whole  gallows  frame  upon  a  vertical 
axis  is  very  convenient.  By  means  of  this  device  the  tube  may  be  accurately 
adjusted  over  any  desired  point  of  the  table.  The  horizontal  arm  may  then 
be  rotated  to  a  position  which  permits  the  patient  to  get  upon  the  table  with- 
out risk  of  injuring  the  apparatus.  After  the  arrangement  of  the  patient  upon 
the  table,  the  gallows  may  be  rotated  to  its  former  position  and  the  exposure 
made. 

The  second  device  nocossary  permits  the  removal  of  the  photographic  plate 
from  beneath  the  patient  and  the  substitution  of  a  second  photographic  plate 
without  moving  the  patient.     For  those  who  desire  seriously  to  interest  them- 
selves in  practical  radiography,  the  possession  of  a  special  table  adds  greatly 
to  the  convenience  of  the  operator.     I  have  found  a  table  constructed  upon 
the  following  plan  convenient :  The  table  is  made  of  hard  wood,  built  heavily 
for  the  sake  of  stability.    It  is  6  feet  long,  19^  inches  wide,  and  34^  inches  high, 
and  is  supported  upon  eight  strong  wooden  legs.     The  upper  surface  of  the 
table  contains  three  rectangular  openings,  one  in  the  center  of  the  table  and  one 
at  either  end.    These  openings  are  17}  inches  long  and  14}  inches  wide,    Thi» 
corresponds  to  the  size  of  fourteen  by  seventeen  X-ray  plates  in  their  enveV 
opes.      Over   the   entire   top  of  the   table   is   stretched    a   sheet   of   pegamoid 
with  a  canvas  backing,  lit^ld  under  t(^nsion  by  a  row  of  brass-headed  tacks  around 
the  edge  of  ea(*h  o|xniing,  and  further  by  a  half-round  molding  nailed  to  the 
edge  of  the  ta])le.     The  solid  portions  of  the  up|)er  surface  of  the  table  aw 
padded  with  a  sheet  of  felt,  slightly  thicker  than  an  X-ray  plate  included  in 
its  envelopes. 
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Beneath  tlie  table,  and  corresponding^  aeennitely  in  size  and  sitnation  ti>  the 
ofienings  above  de8eril>ed,  are  three  wuudt'n  phi  ft*  earners,  whieh  slide  vorti- 
ciilly  up  and  do^^Ti  in  ^uitiihle  guides  {si*e  Fij^^  KSO).  Ivieli  earrier  is  raised 
and  lowered  hy  means  of  stroni::  wootli^n  f^vij^jiorts  beneath  tlie  table  arranged  in 
the  fomi  of  a  toi^gle- joint,  Wlien  tlu^  elUiw  of  the  joint  is  straightened,  tiae 
plate  earriers  are  raised  and  pressed  tirndy  npward  against  the  pegamoid  eov- 
ering  of  the  table.  When  bent,  the  j^late  earriers  descend  and  permit  the  intn> 
fhietion  or  removal  of  tlie  photographic  phites.  A  suitable  space  is  provided  for 
thh  pnr[X)se  at  one  side  of  the  table. 

The  jxisition  of  the  plates  njxm  the  earriers  is  aecnrately  fixed  by  means 
of  wiioden  kits  of  different  sizes.     The   lower  limbs  of  the  toggle-jointa  are 
pivoted  beneath  the  table  upon  a  heavy  iron  l>ar,  wliieh  extends  the  whole  length 
of  the  table.     The  weight  of  the  patient's  IkhIv  overlying  the  earriers  is  thns 
firmly  supported*     \JjKm  the  pegamoid  surface  of  the  table  the  position  of  the 
several  sizes  of  plates  is  clearly  marked  by  shallow  grooves  in  the  cloth  cor- 
responding to  the  sitnation  of  the  plates  beneath.     The  part  to  he  pietnred 
may  thus  be  arranged  njxm  the  snrfaee  of  the  table  Avith  reference  to  the  nnder- 
l^ing  plate-     Along  either  border  of  the  table,  and  Mow  the  level  of  its  npper 
surface,  three  pairs  of  metal  knobs  or  bnttons  are  fastened  opposite  to  each 
opening.     To  these  bnttons  thin  leather  straps  are  affixed  at  pleasnre.     Tliey 
may  lie  bnckled  across  the  part  to  be  pictured,  thus  isecuring  complete  immobil* 
ity  during  the  exposure. 

For  those  who  do  not  possess  a  speeial  talkie  the  follownng  device  is  inex- 
pensive and  fairly  satisfactory.  Upon  a  framework  of  planking^  two  feet  long 
and  as  wide  as  the  table  wdiieh  is  to  be  used  for  taking  radiographs,  are  nailed 
two  little  cleats  or  strijjs  of  wood,  a  quarter  of  an  inch  high,  running  crosswise 
fi^oin  one  side  of  the  jdanking  to  the  otlier,  separated  hy  a  distance  a  little 
grreater  than  the  %vidtli  of  the  envelope  whieh  inclosed  that  size  of  photographic 
plate  which  is  to  l)e  used.  Across  the  top,  from  one  strip  of  wood  to  the  other, 
is  tacked  a  sheet  of  stiff  fiber  paper,  as  it  is  called.  A  shallow^  wooden  drawer 
ox*  plate  carrier  is  nuide  of  such  a  size  and  depth  that  it  slides  easily  in  and 
out  between  the  strips  of  wtkkI  and  iK^neath  the  filler  cover. 

Methods  of  Taking  Stereoscopic  Pictures,— The  part  to  he  radiographed  is 
placed  ujM»u  tlie  filer  covering;  the  ]ilale  in  its  envelope  is  then  put  into  the 
'Wooden  drawer,  which  can  be  easily  inserted  beneatli  the  fiber  cover.  A  pic- 
tiirc  having  been  taken,  the  drawer  is  pulled  out,  the  plate  removed,  a  new  plate 
inserted  beneatJi  the  part  to  lie  pictured,  and  a  second  picture  taken.  It  is 
sometimes  nec€*ssary,  and  usually  wise,  to  liold  the  part  fo  l)e  pictured  abso- 
lutely quiet  by  strips  of  adtiesive  plaster  stuck  to  tlie  skin  fif  the  patient  and 
to    the  t^ble. 

If  tht^  tidie  has  l)€i»u  moved  horizontally  two  inches  and  half  after  taking 
tlie  first  picture,  tbe  twi>  negatives,  w^hen  fleveloped,  constitute  stereoseopie  pic- 
ture's, and  may  Ik?  at  once  viewed  in  the  reflecting  stereoscope. 

Another  method  of  taking  stc^reoscopic  pictures  is  to  have  a  plate  holder 


364  THE  X-RAYS  IN  SURGICAL  DIAGNOSIS 

so  constructed  that  one  half  the  contained  photographic  plate  is  shielded  from 
the  action  of  the  rays  by  a  heavy  sheet  of  metal.  After  exposing  one  half  the 
plate,  that  half  is  shielded  by  the  metal  screen  and  the  other  half  is  brought 
beneath  the  patient 

The  tube  is  moved  a  suitable  distance,  and  a  second  exposure  is  made. 
The  tvvo  pictures  thus  lie  side  by  side  upon  the  same  plate,  and  may  be  copied  in 
a  reduced  size,  and  viewed  as  positives  on  glass  or  paper  in  a  refracting  stereo- 
scoix?. 

Apparatus  for  Viewing  Stereoscopic  Badiograplis. — ^For  viewing  stereoscopic 
radiographs  two  forms  of  apparatus  may  be  used :  First,  the  Wheatstone  Re- 
flecting Stereoscope,  which  permits  us  to  examine  X-ray  negatives  of  any  size 
immediately  after  they  have  been  developed.  Manifestly,  a  great  saving  of 
time,  for  it  is  possible  to  examine  the  plates  in  a  stereoscope  within  an  hour 
of  the  time  they  have  been  taken,  or  the  negatives  may  be  reduced  in  size  to 
three  and  a  quarter  by  four  inches,  mounted  side  by  side,  viewed  as  positives 
on  glass  or  on  paper  in  the  refracting  stereoscope  in  common  use. 

The  principle  of  the  Wheatsone  Reflecting  Stereoscope  is  as  follows:  Tvo 
rectangular  plane  mirrors  are  fixed  upon  a  suitable  wooden  frame,  so  that  tvo 
of  their  edges  being  in  contact,  their  surfaces  stand  at  an  angle  of  ninety 
degrees  to  one  another. 

If,  now,  an  observer  places  his  eyes  on  either  side  of  the  apex  of  the  angle 
made  by  the  mirrors,  and  if  stereoscopic  pictures  of  any  object  be  placed  one 
opposite  each  mirror,  the  surface  of  the  picture  making  an  angle  of  forty-five 
degrees  with  the  planes  of  the  mirrors,  the  observer  will  see  the  reflected  image 
of  the  right-hand  picture  with  his  right  eye  and  the  image  of  the  left-hand  pi^ 
ture  with  his  left  eye.  And  if  the  adjustments  are  suitable,  the  brain  will 
combine  the  two  images  into  a  single  image,  which  will  appear  in  relief.  This 
principle  may  be  utilized  for  viewing  radiographs  in  two  ways.  Prints  maj 
be  made  from  stereoscopic  X-ray  negatives  and  placed  one  upon  either  side 
of  the  mirrors.  The  advantage  of  this  method  is  that  a  very  simple  form  of 
apparatus  answers  perfectly.  Two  pieces  of  plane  glass  mirror  stuck  together 
along  one  straight  edge  and  placed  upon  a  table  at  right  angles  to  one  another, 
with  the  apex  of  the  angle  directed  toward  the  observer's  eyes,  answers  as  wett 
as  anything. 

The  photographic  prints  are  placed  one  on  either  side,  supported  by  i 
grooved  block  of  wood.     Daylight  furnishes  a  satisfactory  illumination. 

The  disadvantages  are,  the  time  and  trouble  necessary  for  the  preparatifli 
of  the  prints,  the  inability  to  view  the  pictures  for  at  least  forty-eight  hours 
after  they  have  been  taken,  and  the  loss  of  detail  which  occurs  when  printing 
on  paper  from  X-ray  negatives,  unless  unusual  care  and  skill  are  used  in  the 
process. 

Second^  the  original  X-ray  negatives  may  be  viewed  by  transmitted  li^ 
in  the  Wheatstone  Ilofleeting  Stereoscope.  The  advantages  of  this  methol 
are  that  the  stereoscopic  effect  is  appreciated  in  a  very  satisfactory  manner; 
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that  none  of  tlie  details  are  lost ;  tLat  the  plates  may  be  viewed  in  the  stereo- 
flcope  immediately  after  development,  within  one  hour  after  the  time  the  pic- 
tures are  taken,  a  practical  advantage  of  great  consequence  in  cases  of  recent 
fractures  and  dislocations.  And  in  cases  where  foreign  bodies  are  to  be  detected 
and  located,  the  time  and  trouble  of  preparing  the  jirints  are  saved.  The  dis- 
advantages are  that  a  somewhat  more  expensive  and  complicated  apparatus  is 
necessary  to  produce  satisfactory  results.  The  plates  must  be  illuminated  by 
a  Source  of  artificial  light  placed  on  either  side  of  the  plane  mirrors.  The 
light  must  be  diffused ;  hence,  it  is  necessary  to  interpose  in  front  of  each  light 
a  screen  of  ground  glass  or  opal  glass.  In  front  of  tlie  screen  on  either  side 
are  placed  tlie  X-ray  negatives.  The  center  of  each  negative  should  be  nearly 
opposite  the  apex  of  the  angle  made  by  the  mirrors. 

This  apparatus  may  be  constructed  in  a  simple  form  at  a  cost  of  less  than  five 
dollars.  The  mirrors,  six  inches  square  or  thereabouts,  may  be  set  in  grooves 
on  a  block  of  wood ;  other  grooved  blocks  of  wood  may  be  placed  on  either  side 
to  hold  the  plates  and  the  pieces  of  ground  glass.  Two  electric-liglit  bulbs  or  two 
oil  lamps,  one  on  either  side,  serve  as  a  source  of  light.  Any  ordinary  desk 
or  table  furnishes  a  level  base  for  the  entire  apparatus.  The  smallest  prac- 
tical experience  only  is  necessary  to  arrive  at  a  knowledge  of  the  best  relative 
positions  of  the  several  portions  of  the  stereoscope.  In  order  to  obtain  the 
"Very  best  effects,  a  somewhat  costly  and  elaborate  mechanism  is  desirable. 
With  the  apparatus  already  described,  the  diffused  light  of  the  room,  together 
with  reflections  and  shadows  of  one  sort  or  anotlier,  serve  to  obscure  to  some 
degree  the  finer  shades  of  different  density  in  the  X-ray  negatives;  and  since 
the  proper  interpretation  of  these  slight  differences  is  often  of  great  consequence 
in  the  diagnosis,  any  device  which  serves  to  preserve  these  qualities  of  the 
negatives  as  perceived  by  the  eye  is  a  distinct  advantage. 

I  have  foimd  that  inclosing  the  whole  apparatus  in  a  nearly  light-tight  box 
■erves  this  purpose  well.  A  small  square  aperture  is  left  in  front  of  tlie  box 
Opposite  the  apex  of  the  angle  made  by  the  mirrors  through  wliich  the  obser\'er 
looks.  The  Folmer  and  Schwing  Manufacturing  Company,  of  New  York,  have 
ikiade  for  me  a  stereoscope  of  this  kind.     Its  construction  is  as  follows : 

A  heavy  framework  of  wood,  five  feet  in  length  and  one  f(X)t  wide,  serves 

%8  a  base  for  the  apparatus.     The  framework  bears  upon  its  surface  polished 

'Wooden  tracks,  upon  which  rest  wooden  blocks  bearing  tracks  at  right  angles 

to  those  beneath.     The  several  parts  of  the  apparatus  bear  upon  these  tracks, 

tlms  permitting  motions  in  two  directions — namely,  along  the  lengtli  of  the 

|ilank  and  at  right  angles  thereto.     The  mirrors  in  the  center  and  the  plate 

lioIdeTS  upon  either  side  are  inclosed  in  a  light-tight  box  of  wood  and  leather. 

An  orifice  four  inches  and  a  half  square  is  left  in  front  of  the  box  opposite 

the  apex  of  the  angle  made  by  the  mirrors.     Tlie  plate  holders  permit  the  use 

rf  plates  measuring  eleven  by  fourteen  inches  and  eight  by  ten  inches.     In 

addition  to  the  horizontal  movements,  the  plate  holders  may  be  moved  vertically 

np  and  down  by  means  of  a  rack  and  pinion.     These  movements  of  the  plate 
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holders  in  three  planes  permit  any  desirable  adjustment  to  be  made.  The 
interior  of  this  central  portion  of  the  apparatus  is  painted  a  dead  black.  Upon 
either  side  opposite  to  the  plate  holders  is  a  sheet-iron  box  lined  with  opal 
glass,  and  containing  twelve  sixteen-candle  power  electric-light  bulbs.  These 
may  be  illuminated  in  groups  of  six.  The  sides  of  the  boxes  toward  the  plate 
holders  contain  a  groove  for  tlie  reception  of  a  sheet  of  opal  gla^s,  ground  glass, 
or  colored  glass ;  or,  by  a  combination,  the  light  may  be  passed  through  col- 
ored glass  and  gronnd  or  opal  glass  at  will.  When  using  the  apparatus,  the 
negatives  are  placed  in  the  frames,  the  lights  are  turned  on,  and  the  observer 
places  his  eyes  in  front  of  the  window  in  the  center  of  the  mirror  box.  The 
images  are  then  seen  in  the  two  mirrors  with  the  right  and  left  eyes  respectively. 
By  moving  the  mirrors  a  little  away  from  or  toward  the  eyes,  the  two  images 
unite  and  form  a  single  stereoscopic  picture,  the  stereoscopic  effects  produced 
with  this  apparatus  leaving  nothing  to  be  desired. 

Another  method  of  viewing  stereoscopic  X-ray  pictures  is  to  photograph 
the  two  negatives  in  a  reducing  camera.  The  pictures  should  be  reduced  to 
lantern-slide  size — viz.,  three  inches  and  a  quarter  by  four  inches — thus  txo 
positives  on  glass  are  produced.  These  are  then  mounted  side  by  side  on  a 
plain  glass  backing,  and  are  view^ed  most  conveniently  in  a  refracting  stereo- 
scope inclosed  in  a  bellows.  In  order  to  produce  the  best  effects,  a  piece  of 
ground  glass  should  be  inserted  1  otween  the  pictures  and  the  source  of  light 

The  Folmer  and  Schwing  ifanufacturing  Company  have  made  for  me  a 
refracting  stereoscojx*  which  answers  the  requirements  exceedingly  well. 

Method  of  Producing  X-ray  Pictures. — ^For  the  production  of  X-ray  pictures 
to  be  viewed  in  the  refracting  stereoscope,  the  methods  used  for  the  making  of 
lantern  slides  answer  well.  Slow  plates  should  be  used,  three  inches  and  a 
quarter  by  four  inches  in  size,  and  to  get  the  greatest  amount  of  detail,  a  small 
diaphragm  and  a  long  ex|X)sure,  about  one  hour  for  ordinarily  dense  nega- 
tives, with  skylight  reflected  from  a  mirror  on  a  cloudy  day  and  passed 
through  a  sheet  of  ground  glass.  A  developer  giving  great  contrast  and  slow 
development,  hydrochinon  and  bromid,  for  example,  is  desirable.  Direct  light 
from  the  sky  is  best ;  it  may  be  obtained  in  the  city  by  the  use  of  a  large  mirror 
set  outside  the  window  at  an  angle  of  forty-five  degrees  with  the  vertical,  the 
sky  light  being  thus  reflected  into  the  room.  In  order  that  the  two  picturei 
may  combine  in  the  stereoscoiDC,  they  must  occupy  the  same  relative  positioi 
on  the  two  plates.  In  order  to  accomplish  this  I  have  found  the  following 
procedure  useful :  After  the  image  of  the  large  plate  is  accurately  focused  on  the 
groimd-glass  screen,  best  by  first  focusing  on  some  printed  matter  or  the  lik^ 
and  then  substituting  for  it  the  X-ray  negative,  measurements  in  two  direc- 
tions at  right  angles  one  to  the  other  are  taken  from  some  bony  point  and  lii» 
of  the  reduced  image  to  the  edges  of  the  ground-glass  screen.  These  measure- 
ments are  noted,  and  the  image  of  the  second  negative  is  made  to  conform  ptfr 
cisely  to  them.  The  two  pictures,  when  mounted,  will  be  found  in  the  correct 
position.     These  reduced  stereoscopic  posinves  on  glass  are  very  satisfactoiti 
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and  appeal  strongly  to  those  who  are  unacciistnmed  to  examine  and  interpret 
X-rav  negatives. 

There  is  nsually  one  relative  pjsition  in  which  stereoscopic  pictures  show 
to  the  best  advantagt\  They  are,  so  to  s]>eak,  riglits  and  lefts.  Tf  the  picture 
taken  when  the  tuhe  was  farthest  to  tlie  right  is  viewed  with  the  right  eye,  and 
the  other  with  the  left  eye,  the  stereoscopic  image  will  appear  with  the  dorsal 
or  ventral  surface  of  the  limb  towanl  tlie  observer,  aeconling  as  the  dnrsal  or 
ventral  surface  was  next  the  photograpliie  plate.  If  the  [wsition  of  the  pictures 
is  reversed,  the  Hmb  will  ap{>ear  as  though  looked  at  from  the  opposite  surface, 
and  usually  one  of  these  arraugemcnts  is  optically  more  satisfactory  than  the 
other.  The  apparent  point  of  view  may  also  be  changed  hy  turning  the  sepa- 
rate pictures  to  face  the  other  way  without  eliangiug  their  relative  p:»sitious; 
but  once  luounted  together  side  by  side  in  permanent  relation,  no  amount  of 
turning  will  ehiinge  the  apparent  point  of  view;  so  that  if  it  is  desired  to  view 
the  pictures  from  both  directions,  they  must  either  he  kept  separate  or  else  two 
pairs  must  be  mounted  in  different  relative  positions. 

In  taking  X-ray  pictures  for  stereoscopic  effects,  it  is  desirable  that  distor- 
tion of  the  image  should  he  avoiiled  as  far  as  may  he.  A  distance  of  from  t%venty- 
six  to  twenty -eight  inches  from  anticathode  to  photographic  plate  is  sufficient 
to  pfrevent  undue  distortion,  unless  both  liip-joints  of  an  adult  are  taken  on 
one  plate,  in  which  case  it  is  k^tter  to  remove  the  tube  sill  farther  away.  To 
formulate  any  rule  for  determining  the  proper  tiuie  of  exposure  in  a  given  case 
is  very  difficult.  The  operator  uuist  know  wdnit  his  apparatus  is  capable  of 
doing,  and  experience  is  the  only  guide.  The  tendency  is  to  underexpose  rather 
than  the  contrary. 


I 


IIL    THE  DIAGNOSTIC  VALUE  OF  THE  X-RAYS  IN  INJURIES  AND 

DISEASES 

(a)  FaACTtTBES,  Dislocations,  and  DEFORiiiTiEa  of  Bone 


The  X-ray  Biag^osis  of  Fractures. — Ttie  diagnostic  value  of  the  X-rays  in 

fractures  can  hardly  be  overestininted,  Witli  |>erfect  technic  and  suitable  ap- 
paratus it  is  scarcely  possible  for  a  fracture  of  any  of  the  bones  of  the  extrem- 
ities or  of  the  shoulder  girdle  to  escape  detection.  Fractures  of  the  skull  auci 
of  the  bone^  of  the  face  are  less  easily  detected  by  this  means.  Fractures  of 
the  neck  of  the  femur  can  be  detected  in  nearly  all  cases.  Fractures  of  tlie 
pelvis  may  or  may  not  be  detected,  according  to  their  situation^  and  fractures 
of  the  cervical  spine  are  usually  detected  with  ease»  Fractures  of  the  remain- 
der of  the  spine  can  he  detected  under  favorable  conditions.  Fractures  of  the 
ribs  can  usually  be  detected  without  mucli  rlifficulty. 

Certain  Limilaiions, — The  limitations  of  the  X-ray  in  detecting  fractures 
depend  upon  the  impossibility  of  bringing  certain  bones  or  parts  of  bones  in 
doee  proximity  to  the  photographic  plate.     The  shadows  of  such  parts  as  the 
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bones  of  the  extremities,  except  the  upper  portion  of  the  femur,  may  be  made 
so  clear  and  distinct  that  no  fracture  can  exist  and  fail  to  show  in  the  negative. 
Fractures  with  much  displacement  or  comminution  will,  of  course,  show  even 
in  a  very  inferior  negative ;  but  incomplete  fractures,  impacted  fractures,  and 
fractures  with  little  or  no  displacement,  or — assuming  that  a  single  picture  only 
has  been  taken — fractures  in  which  the  displacement  is  in  only  one  plane,  and 
that  in  the  plane  of  the  rays  as  they  fall  upon  the  plate,  may  fail  to  show 
unless  the  picture  be  very  good  indeed,  or  unless  stereoscopic  negatives  are 
made  and  viewed  in  a  stereoscope.     In  any  pair  of  negatives,  if  the  details  of 
the  cancellous  bone  structure  at  the  suspected  point  of  fracture  can  be  clearly 
made  out  and  no  fracture  can  be  seen  in  the  stereoscope,  there  is  no  fracture 
present.     It  is  in  doubtful  cases  that  stereoscopic  negatives  furnish  the  incKt 
valuable  evidence. 

The  difficulty  of  detecting  fractures  with  displacement  in  only  one  plane 
can  of  course  be  overcome  by  taking  two  pictures  in  planes  at  right  angles  one 
to  the  other.  This  measure  does  not  always  overcome  the  difficulty  in  im- 
pacted fractures  or  in  incomplete  fractures,  and  in  these  cases  stereoscopic 
radiographs  furnish,  in  many  instances,  the  only  reliable,  and  sometimes  the 
indispensable,  data  for  a  correct  diagnosis. 

With  pictures  taken  and  viewed  singly,  unless  the  rays  fall  in  such  t 
manner  as  to  show  some  displacement  or  some  actual  space  betw^een  the  frag* 
ments  of  bone  the  fracture  may  entirely  escape  detection ;  that  is  to  say,  to 
make  the  matter  more  clear  by  an  example,  let  us  assume  that  a  patient  has  I 
transverse  fracture  of  the  lowTr  end  of  the  radius  with  only  a  little  dorsal 
displacement,  and  that  a  picture  is  taken  in  the  ordinary  way  by  placing  the 
hand  and  forearm,  palm  downward,  upon  the  photographic  plate.  If  the 
anode  of  the  tube  is  placed  directly  above  the  point  of  fracture,  the  break  ill 
the  bone  may  or  may  not  show  upon  the  negative ;  if  the  anode  of  the  tube  ia 
placed  a  few  inches  above  or  Mow  the  vertical  dropped  through  the  point  of 
fracture,  the  point  of  view  becomes  an  oblique  one;  the  outlines  of  the  bone 
structure  will  overlie  one  another  in  such  a  manner  that  the  fracture  will 
probably  escape  observation  in  the  negative.  If  stereoscopic  pictures  of  the 
same  fracture  are  taken,  from  no  matter  what  position  of  the  anode  of  the 
tube,  the  fracture  and  the  displacement  will  stand  out  as  plainly  in  the  sterc^' 
scopic  image  as  though  one  viewed  the  bared  bone  with  the  naked  eye.  Whoif- 
howxn'cr,  we  attempt  to  produce  radiographs  of  such  a  quality  in  pictures  d 
the  adult  hip-joint,  we  often  fail  to  obtain  the  minute  details  of  bone  structure' 
necessary  for  a  diagnosis  in  cases  where  there  is  little  or  no  displacement,  or 
where  the  fracture  is  impacted  without  much  change  in  the  normal  outline  rf 
the  bone.  Under  favorable  conditions  w^e  may  succeed  in  producing  a  good 
enough  negative  for  our  purposes,  but  if  the  individual  is  large  and  stout,  tl»j 
difficulties  are  at  times  very  great.  This  is  notably  true  of  stout  women  4li 
thickness  of  whose  buttocks  raises  the  skeleton  some  distance  from  the  unde^ 
lying  table. 
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The  general  statement  inny  then  be  nubile  tljat,  wlient^ver  tlie  details  of  bono 
strueture  can  be  shown,  the  detei^tion  of  frachires,  wherever  situated,  adinita 
of  ahiiost  ttlkdohite  aeeiinicy.  When  a  pietnre  of  this  quality  is  for  any  reason 
not  libtained,  a  fracture  muy  still  exist  and  not  be  evid<jnt  in  an  X-ray  piL'tore. 

Separation  of  the  epiphyses,  when  these  are  still  united  hy  u  layer  of  car- 
tilage to  the  .shafts  of  the  hmg  bmies,  can  lie  detected  whenever  the  separation 
IS  attended  by  displaeeinent,  otberwise  not,  since  rartila,ire  easts  a  very  faint 
shadow,  inde€*d  so  faint  tlint  the  detection  of  loose  portions  of  cartilage  not 
containing  d€»|K>sits  of  earthy  salts  is  qnite  inipfissihle. 

One  of  the  resnlts  of  the  very  general  use  of  tlie  X-rays  in  the  dla*i7i<»sis 
of  fractures  has  bet^n  to  dciiiunstrate  the  fact  tliat  a  perfect  functional  result 
is  compatible  with  a  good  deal  of  displacement  of  the  bony  frao:iuents;  and, 
further,  that  the  l:>est  efforts  of  skillful  surgeons  sometimes  fail  to  reduce  the 
displacements  of  simple  fractures.  This  is  so  far  true  that  it  is  sometimes 
unwise  to  permit  patients  to  see  tlie  radiographs  of  their  healed  fractures  lest, 
altliough  the  function  of  the  liud>  nuiy  be  in  every  way  gwjd,  dissatisfaction 
may  result  wdien  the  patient  realizes  that  the  fragments  of  the  hone  are  not 
in  their  true  anatouiieal  relations,  jrnny  suits  for  damages  have  been  brought 
on  these  grounds  alone. 

The  X-ray  Biagrnosia  of  Dislocations.— Wliile  the  recognition  of  dislocationg 
is  genorally  fpiiti*  c^asy  by  the  ordiuary  methods  of  examinatirmj  it  sfimetimes 
happens  tliat  in  the  particular  ease  a  doubt  may  exist  as  to  tlie  rboraeter  of 
the  dislocation,  or  as  to  whether  a  fracture  coexists  or  not  In  these  cases 
X-ray  pictures,  and  especially  stereoscopic  X-ray  pictures,  afford  vahiahle  aid. 
It  is  clear  from  w^hat  has  already  been  stated  that  in  dishications  the  true 
relations  of  the  displaced  bones  must  Ite  perfectly  evident  when  viewed  sterco- 
seo[>icaHy,  and,  indeed,  expt^rience  slirws  that  this  is  the  case ;  the  bones  stand 
out  in  their  true  relations,  and  the  diagnosis  of  the  displacement  can  be  made 
at  a  glance*  In  order  to  make  the  correct  diagnosis  of  dislocations  uncom- 
plicated by  fractures  it  is  not  nect^ssary  to  obtain  a  picture  showing  bone 
structure.  Very  tliin  negatives,  inth'cd,  suffice;  and,  oddly  enough,  two  nega- 
tives, neither  one  of  which  is  good  enougli  to  base  any  conclusion  upon  at 
all,  will,  when  united  as  a  stereoscopic  image,  affr^rd  a  surprising  amount  of 
information. 

The  X-ray  Diagnosis  of  Deforinities  of  Bone, — It  goes  without  saying  that 
gross  deformities  nf  bone,  arising  from  aiicieiit  injury  or  from  disease,  can  be 
very  clearly  sh^nvn  in  X-ray  pictures;  tins  is  also  true  of  congenital  deforniities 
— <*lub-foot,  for  example.  In  easels  wlicre  the  relations  lji4wc*en  the  smaller 
bones  are  disturbed,  or  where  one  or  more  bones  remain  undeveloped,  or  where 
suijf^mumerary  bones  exist,  or  where  one  or  more  bones  are  wanting — steref*- 
sfopie  pirtures  of  sucli  deformities  give  a  far  bdtcr  iclea  of  the  relations  of  tlie 
parts  than  even  dissected  specimens,  because  the  bones  are  seen  as  they  exist 
in  life  while  aeted  upon  by  thi*  muscles  and  held  in  position  by  the  ligaments. 
In   eases  of  imperfect  or  arrostt'd  deveh)|jment  of  the  skeleton,  quite  uusua- 
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}>ected  degrees  of  ilitfereiR*e  between  tlie  size,  sbnpe,  uuJ  position  of  tlie 
of  the  two  sides  of  the  Imdy  imij  be  rt^vealed  by  tbe  X-rays, 

(b)   X-KA\'  Diagnosis  of  Diseases  of  Bone 

The  varioiiR  diseases  of  1m  me  involving  elian^es  in  I  he  iHHie  stnirture, 
88  rarefying  osteitis,  osteuseleriisis^  earies,  ueernsli^,  tlie  prodnetive  inflar 
tions  of  bone   (sy[}hilitir  r>r  nther),  tumors  of  bone   (whether  productive 
desitriiotive),  loss  of  siiljstane**  in  hi me,  niiij  in  tlie  more  accessible   parts  of 
the  body  Ije  shown,  and  even  diagnnstieuti^d  with  consideralile  aceuracy,  by] 
means  of  tbe  X-rays. 

In  rarefying  osteitis  tbe  shadow  east  by  tbe  bone  is  not  only  less  dense,  j 
but  the  increased  size  of  the  spaees  in  the  cancel luus  tissue  is  easily  reco^mized. 
The  increased  density  and  tbiekness  of  tlie  cortical  layerj  the  diminished  size' 
or  absence  of  a  medidlary  cavity  in  bones  the  seat  of  osteosclerosis,  are  often 
easily  recognized  in  a  good  radiogi-aph,  Tubercnlons  cavities  in  the  lionea  of 
eliildren  and  tubercidons  sequestra  can  often  be  seen  with  exquisite  eleanieai 
in  gfxid  pictures,  and  tbe  diagnosis  of  these  l^rmy  lesions  is  sometimes  ta  be 
made  with  perfect  aeeiiraey,  even  witliont  the  eonfirniatc^ry  evidences  to  be  seen 
and  felt  in  the  soft  parts  surraiinding  a  Joint.  Tbe  detection  of  cavities  or  of 
tuberculous  sequestra  in  the  articular  extremities  of  the  bmg  bones  is  sometimes 
possible  before  tbe  invasion  of  the  surnnmding  soft  parts  or  of  the  joint 
structures  lias  occurred — ^i.  e.,  at  a  most  favorable  time  for  operative  removal 

In  sypiiilitic  and  otlier  protluetive  intlnuujiations  of  bone  the  character  and 
extent  of  the  lesion  can  often  be  showTi  clearly.     The  character  of  tumors  of 
bone,  whetlier  corn  posed  of  den?e  or  porous  bony  tissue,  and  the  size,  position. 
and  structure  of  the  attaeliiuent  of  the  tuuitir  to  the  healthy  b4me,  can  be  readily 
made  out  in  most  instances,     lii  tlit*  destructive  tumors  of  bone  Uie  tliiekne^ 
and  charaetrT  of  the  bfmy  layer  surrijuuding  tbe  tumor,  the  amount  of  destrne-J 
tion  r*f  bone  tissue,  and  even  the  linuts  of  the  intiltratiun  of  the  bone  withi 
tumor  tissue,  can  in  the  majority  of  instances  be  appreciated  quite  well.     I  wall 
able  in  one  case  to  ilemonstrat**  fairly  well  the  preseneo  of  an  osteosarcomaj 
growing  frmn  tbe  anterior  surface  of  the  sacrum. 

(c)  The  Detection  and  Location  of  Foreign  Bodfes  by  Means  of  the 

X-RAYS  J 


Metallic  bodies,  pieces  of  glass,  and  any  mineral  substance,  whether  in 
the  form  of  a  sr»]id  mass  or  a  jiowder,  imiy  \w  detected  when  embedded  in  t 
tissues  in  most  instances  wiUi  ease.  Tbe  exact  location,  however,  of  sneh 
foreign  body  is  a  different  matter.  There  are  cc*rtain  facts  to  be  borne  in  mind: 
the  nearer  the  foreign  body  is  to  the  plate,  the  more  sharp  will  be  itB  shadow 
and  the  nearer  will  the  shadow  l>e  to  tbe  actual  size  of  tbe  h^ly ;  the  farther 
away  from  the  plate  the  nion*  the  shadow  will  be  distorted  and  increased  in 
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size,  so  that  if  a  body  of  kmiwn  eliariicter  and  size  appeara  sharp  and  clear  in 
the  negative,  it  cannot  Ije  far  from  the  skin  surface  which  lies  next  the  plate. 
The  simplest  wav  to  Im^ate  a  foreign  boi!y  such  as  a  needle  or  a  bullet  is  to 
take  stereoscopic  pictures  of  the  part  containing  the  body.  By  this  means 
the  body  may  be  located  in  many  instances  with  snfhcic^nt  accuracy  to  permit 
the  surgeon  to  cut  down  npon  it  readily  enough.  The  depth  of  the  bidy 
from  the  surface  and  its  relation  to  the  bones  can  be  clearly  appreciated  in 
the  stereoscopic  image.  Anotlier  method  is  to  take  two  pictures  in  planes  at 
riglit  angles  one  to  the  otlier.  By  measurements  taken  fmm  bony  points  to 
the  jxisition  of  the  shadows  of  the  foreign  body,  and  by  measurements  from 
the  shadow  of  the  surfnce  of  tlie  limb,  the  position  of  the  body  may  be 
determined. 

The  Mackenzie  Davidson  Localizing  Apparatns,— Various  ingenio^is  methods 
and  forms  id'  ;ip|*anitns  have  been  devihed  fur  lueuting  foreign  bodies  accurately. 
Among  the  best  of  these  is  the  localizing  apparatus  of  llackenzie  Davidson. 
The  principle  of  this  apparatns  is  as  follows :  The  [mrt  containing  the  foreign 
body  is  placed  u|win  the  photographic  phitc,  a  i>icture  is  then  taken,  the  tul>e 
is  then  moved  a  known  distance  ImrizonUdly  and  a  second  picture  is  taken 
w^itbout  moving  the  part  pictured  upon  the  plate.  Two  shadows  of  the  foreign 
b<jdy  are  thus  east  upon  the  sauje  plate  separated  by  a  distance  which  dejvnds 
up>n  the  distance  of  the  tuVwi  from  tlie  p!ate,  the  distance  the  tulx?  lias  l:K*en 
moved  horizontally,  and  the  distance  of  the  foreign  body  itself  from  the  plate, 
or,  in  other  words,  the  dcptli  at  which  it  lies  buried  in  the  tissues.  Mr.  Mac- 
kenzie Davidson  fastens  tlireads  to  a  horizontal  bar  separated  from  the  negative 
below  by  a  distance  equal  to  the  distance  of  the  anode  of  the  tube  from  the 
plate  at  the  time  the  exi>osures  were  made;  the  threads  are  then  brought  in 
contact  with  S(»me  particular  point  of  the  shadow  of  the  foreign  bmly  upon 
the  negative  placed  Ixdow,  The  swond  thrend  is  placed  upi>n  the  corresjionding 
point  of  the  other  shadow  of  tlie  foreign  body.  The  point  of  intersection  of 
these  threads  indicates  the  position  of  the  foreign  body  with  reference  to  the 
photographic  plate  wlien  tlie  exposures  Avere  imitJe.  A  full  description  of  the 
apparatus  will  be  found  in  '^  The  Roentgen  Rays  in  Medical  Work,'^  David 
Walsh,  M.D.,  Edin.,  2d  edition,  ISlfO,  William  Wuod  &  Vtx,  p.  ^:^  ei  seq.  By 
means  of  this  apparatus  foreign  bodies  may  be  located  witb  absolute  accuracy. 
For  many  puriK>ses  so  accurate  a  Iwalization  is  unnecessary. 

Dr.  Sweet's  Localizer.^Dr.  Sweet  has  devised  a  localizer  for  the  purpose 
of  detecting  and  lrM?ating  foreign  bodies  in  the  eye.  It  may  be  used  for  lf>cating 
foreign  bodies  in  the  brain.  I  quote  Dr.  Sweet's  description  of  the  apparatus, 
together  with  the  method  of  its  use  (Trans,  of  the  Amer,  Surg,  Assti.,  vol.  xxi, 
190a,  p.  479  et  $eq,)  : 


The  methods  eni[»loycd  in  locating  foreign  bodiesi  by  the  Roentgen  rays  are  all 
based  upon  the  trianguhitiou  of  the  pbmi^s  of  shadow  of  the  ftody,  with  the  X-ray 
tube  in  two  different  positions.    Measurements  of  the  distance  of  the  crossing  of 
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these  planee  from  ono  or  more  points  marked  ujKjn  the  ekin  give  the  exact  eituaiian 

of  the  foreign  8u!j8tanue. 

AtTuniey  of  locnlization  depends  upon  a  knowledge  of  the  position  of  the  tube 
at  the  two  exposures,  its  distance  from  tlie  plioto|;niphic  plate,  and  u^ion  the  prof*er 
marking  of  one  or  more  Bpottss  upon  the  skin  liy  (jjmipu?  suhstantes  tfiat  will  c^ast 
shadows  upon  the  phite.  A  special  form  of  apparatus  achieves  thene  results  in  tfie 
most  satisfactory  manner. 

The  apparatus  for  locating  foreign  hodies  is  similar  in  principle  to  that  em- 
ployed so  sueeessfully  dnring  the  ])ast  few  yenr^  in  determining  the  situation  of 
pieces  of  metal  in  the  eyeball  1  have  recently  designed  ti  new  form  of  loi^liser, 
which  is  shown  in  tlie  accompanying  illu^tndions.  It  consists  of  a  finu  ha;sL\  the 
top  of  wliieh  is  covered  with  sheepskin,  and  is  crossed  by  two  steel  wire^s  at  right 
angles  to  each  other.  A  sliding  drawer  on  one  side  permits  the  ehunging  of  the 
photograjjhie  plate  without  disturliiiig  tlie  position  of  the  patient,  A  hollow 
upriglit  bar  attached  to  one  side  of  the  base  supports  three  movable  ro*]s.  One  rod 
has  its  extremity  pointed,  over  wliich  slips  an  indicating  hull.  The  other  rmls  are 
employed  to  indicate  tlie  sitiuition  of  tlie  tube  at  the  two  exposures.  The  center 
of  the  indicating  hall  is  dirci'lly  idmve  the  crossing  of  the  two  wires  on  the  base, 
and  its  height  is  shown  by  a  si-ale  upon  the  upright  bar. 

The  head  or  other  portion  of  the  body  containing  the  foreign  sul^etance  to  be 
located  rests  upon  the  top  of  the  base  portion,  the  cross  wires,  previously  inked, J 
leaving  a  mark  upon  the  skin.     The  indicating  rml  is  low^ered  until  tlie  ball  rest*  ■ 
upon  the  skin,  and  this  spot  is  also  indicated  with  ink.     The  distance  of  the  ball 
above  the  cross  wires  is  read  from  the  graduated  scale. 

The  X-ray  tube  is  jdaccd  from  eighteen  to  twenty  inches  above  the  plate,  and 
the  distance  of  the  anode  of  the  tuhe  carefully  measured.  One  exposure  is  Ih^n 
made  with  the  tube  directly  al>ove  or  to  one  side  of  the  indicating  ball,  and  a  second 
plate  made  with  tiie  tube  from  three  to  four  inches  from  the  first  position. 

After  development  the  plates  show  the  eliadows  cast  by  the  cross  wirea,  the  indi-; 
eating  halt  and  the  foreign  body.  The  distance  of  the  foreign  substance  from  the 
marks  u]X)n  the  skin  of  the  patient  may  be  determined  by  plotting  iipon  a  flat 
surface  the  position  of  the  tube,  indicating  liall,  and  the  cross  wires  at  the  two 
exposures,  and  hnding  the  crossing  of  the  planes  of  shadow  of  the  foreign  ImhIv. 
This  method  is  the  one  employed  in  eye  work,  and  is  c<iually  accurate  in  dealing 
with  other  jiortions  of  the  body,  although  soti^ewiud  more  complicated.  For  this^ 
reason  1  have  employed  threads  to  indicate  the  crossing  of  the  |*!anes  of  phadoir 
in  the  new  localizing  apparatus — a  method  widcli  has  been  developed  by  Mackenzie 
Davidson,  nf  Ijondon, 

The  method  of  employing  the  indicating  apparatus  is  as  follows:  A  tracing  of 
the  two  negatives  is  made  upon  a  transparent  sliect  of  celluloid,  with  the  point  of 
crossing  of  the  wires  corres]*nndi ng.  This  eelluloid  sheet  is  placed  u|>on  the  fop 
of  the  base  of  the  ap|mratus  with  the  tracing  of  the  shadow  of  the  cross  win*s 
directly  aljove  the  point  of  crossing  of  the  vntes.  The  indicating  rod  is  movr*d  to 
the  height  it  occupied  at  the  time  the  exposures  were  made.  A  thread  is  now 
passed  from  tlie  spot  on  the  celluloid  representing  the  shadow  of  the  inditatin 
ball  at  one  exposure,  touches  the  point  of  the  indicating  rod  re]jresenting  the  cvnt 
of  the  ball,  and  is  continued  the  exact  distance  that  the  tul>e  was  away  from  the 
plate  when  the  radiograph  was  made.    A  second  thread  passes  in  the  same  maimer 
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from  the  shadow  of  the  mdicating  ball  at  the  second  exjiosure.  The  threads  are 
kept  taut  hy  Irad  wt^ights  in  tlie  Iiollow  iijjrij^ht  tuhe.  These  two  threads  accu- 
rately indieotc  the  lines  of  shadow  of  the  iiulieating  ball  at  the  two  exposures,  and 
also  the  position  of  the  tube,  H  the  ends  of  the  threads  resting  upon  the  shadows 
of  the  inditidiiig  hall  nre  now  moved  to  tlie  ^H^i^  on  the  transparent  celluloid  rep- 
resenting tlie  shodows  nuide  by  the  bullet »  their  eroi^sing  will  show  its  position  in 
tfre  tissues  in  relation  to  the  indicating  bull  and  cross  wires.  The  distance  of  this 
point  of  crossing  from  the  indieating  hall  gives  the  location  of  the  body  in  the 
tissues  as  ineasiired  from  the  s[M_>t  on  the  bkin  at  which  the  ball  rested  wlicn  the 
two  plates  were  made.  I'fie  situation  of  the  bullet  imiy  also  be  measured  from  the 
cross  wires.  The  deidh  of  tlie  body  will  determine  which  of  the  two  points  is  to  l»e 
chosen  in  plotting  the  po'^ition  of  the  horly  for  operation.  The  lo^'ation  of  each 
fragment  of  the  bnHet  is  siinilnrly  dctei'mined. 

The  apparatus  was  made  for  me  by  Queen  &  Co.,  of  rhihidclphia* 
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(d)    TnE    ItKCOOKITION    Of    TuAiniiS    ANl*    DISEASES    OF    THE    SoiT    pARTS    BY 

Means  ok  the  X-hays 

Large  ancnrisnis,  cysts,  enlargiM]  kirlnoys,  and  abscesses  may  often  be  demon- 
strati^d  clearly  by  nieuny  of  an  X-ray  picture.  It  is  n<*c*cssary  to  use  a  tnlx'  of 
rather  hjw  resistance  in  order  to  show  slight  difTcrtiiccs  in  the  dcui^ity  of  the 
structures  penetrated.  It  sometiincs  happens  that  the  course  of  a  suppurating 
tract  in  the  tissues  is  ditlit-nlt  to  follnw  by  ordinary  means.  If  such  a  tract  can 
be  injected  with  an  cnndsion  of  bisnmtli,  it  can  often  be  shown  in  its  entirety 
by  means  of  a  radiograph  whether  it  be  situated  in  the  soft  parts  or  in  hi^ne. 
The  boundary  of  a  dilated  stomach  can  Vk^  quite  clearly  shown  by  the  admin- 
istratifin  nf  a  considerable  quantity  of  bismuth  emulsion  by  the  nioutli.  A 
miiTe  gt^neral  ap[)lii*ati*in  (»f  this  niethnd  will  readily  oc<»nr  to  surgeons  in  suil- 
abh'  eases.  The  size  of  soliil  and  cvslie  tumors  at  the  abdomen  can  often  be 
deterniined  by  means  of  an  X-ray  picture. 
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(c)  The  Detection  of  PAT]ioT.n<;rcAL  Concretions — Stone  in  the  Kidney, 

UrETEH,    lilllNAKY    TjT.ADDER,   AND    ElUARY    CaLCULI 

Willie  it  cannot  be  said  that  the  X-rays  are  an  infallible  means  of  detecting 
the  presence  or  absence  of  calculi  in  the  kidney,  in  the  ureter,  and  in  the 
urinary  bladder,  still  the  acennnilatcd  cxp<^ricuco  of  many  observ^ers  leads  to 
the  cmieliision  that  the  X-rays  furnish  a  cerfnin  means  of  diagnosis,  |Misitive  and 
negative,  in  a  large  proportion  of  cases.  The  limitations  of  the  X-rays  in  this 
field  are  due  partly  to  the  character  of  the  stones  themselves,  partly  to  imperfec- 
tions, hithert*)  unaviiidable,  in  the  a]iparatus  emphiyed,  jiartly  to  errors  of  ti'cli* 
luV,  including:  (he  faidty  use  of  the  X-rays,  the  inifw-rfcctious  in  pIioto|n'«pbic 
phites,  and  rrr<>rs  iu  the  interpn4;ilic»ti  of  the  dr^velojied  |»hotnixraphic  nec^ativo. 

Chemical  Composition  of  Kidney  Stones* — We  may  first  cc»nsider  the  dil!i' 
culties  due  to  the  chemical  constitution  of  the  stones  which  we  wish  to  detect 
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Chemical  exammation  of  any  large  number  of  liidney,  iiretpr,  and  bladder 
stones  sliows  tLat  they  consist  mainly  of  three  sets  of  inijjredienf.s,  niiinelvj 
oxalate  of  lime^  nrie  aei«],  and  the  phosphates  of  the  alkaline  earths.  In  addi- 
tion to  these  eoninion  ingredients  we  iiiid,  rarrly,  stones  e(*tn posed  of  evstin  of 
sulphur  ami  of  indiean ;  theso  last  are,  however,  w>  rarely  jiresent  that  for 
praetieal  porp*Jses  tliey  may  he  excluded.  "Jlie  shmi^s  ori|j:in!itinii^  in  the*  |Xr*lvis 
of  tlie  kidncy^unless  the  kidney  is  already  tlie  seat  of  iiiihinnnatiiry  disease 
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Fig.   133, — AuTiinB's    X-hay    Table    for    takisq  Biiiu  >     KAi'hHjRAfKS,      In    the   pcwsition 

i>huwn  in  llie  Uhi?T!nition  Ihi?  ihrt'v  dnivvcrH  Tor  Oil^  ri'('f|'tioii  t»t  plittt^j^niphif  pL-ttf*;  nrv  shown 
ofien  as  at  B.  UiMin  tlie  table  are  starnJing  two  kit>t  for  lioltJinK  phrttn^riiphip  plalt-«  of  8  X  la  and 
11  X  14  tnt-liej^;  whvu  iir>  kit  Im  iisimI  the  tlrjisver  ndinilH  a  platt*  of  14  Xl7  iriehc*s  (U).  At  C  in  t^luiwri 
the  toggli^jftiJit  by  whielt  the  phutognijjhir  jiltit*'^  iiri*  jinNS<M|  firmly  upwjirti  apaini^t  ttie  p^'j^amoid 
euvt»ring  of  lh«?  iiible  and  by  nutans  of  whirh,  after  an  ex|:>f>Hiirt'  haa  bi'C*n  made,  the  phottjjBfraphic 
plal*'  can  be  moved  and  replacrd  by  another  wilhont  in  any  wisp  di^^tiirbin^  thi-  prj*iilion  of  the 
putieQt,  At  A  is  shf*wn  the  verlieiid  wootltju  piUar,  t4j^«'tlior  wilii  itj*  horir.ori1al  arm,  both  gi'^^i- 
imt«d  in  inrhns  for  hobhng  thr  X-ray  tube.  At  E  in  slinwri  thi*  wtxjck*n  clamp  which  gra.^ipH,  the 
tubc!^  By  fn^'ans  of  thi.s  arritnfrt^mcnt  it  is  misr^ible  to  pltice  tlip  inbc  readily  a  nieasyred  thstaiice 
mbove  tbt*  pbwto^grajiliic  plate,  or  to  niovp  the  tube  horiiiiintally,  for  the  piirpoH<»  of  taking  ster<x>- 
ecnpic  pletures.  The  table  was  made  forme  by  the  Folnier  &  Scbwing  Slamifacturitig  Company, 
nf  Ni^w  Ytirk.     In  use  it  baa  been  found  wty  rtalisfactory. 

eansing  its  own  syniptonia  of  a  character  siifReiently  marked  to  overshadow 
the  symptoms  prodnced  by  the  stone  itself — consist  of  oxalate  of  lime,  nric 
acid,  or  Ix^th.  We  fiirfher  find  that  stones  consisting  chiefly  of  uric  ncid 
contain  a  fairly  lartre  prnjiortion  of  oxalate  of  lime,  and  tliat  pure  oxalate 
stones  without  any  uric  acid  are  of  comparatively  rare  occurrence. 

I  colhx^ted  a  considerahle  niimher  of  stones  from  varinns  sources  supposed 
to  contain  uric  acid  and  nnthing  else;  flicy  were  subjected  to  ehemical  exam- 
inaiioU;  and  it  was  found  tliat  although  a  very  few  consisted  of  uric  acid  alone, 
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nearly  all  contained  ten  per  cent  or  more  of  oxalate  of  lime.  A  series  of 
experiments  were  then  conducted  by  placing  stones  of  various  sizes  and  of  vari- 
ous and  known  composition  upon  photographic  plates  along  with  portions  of 
human  ribs,  a  finger,  biliary  calculi  and  stones  inclosed  in  masses  of  nniscular 
tissue  and  in  recently  extirpated  human  kidneys;  these  plates  were  then  ex- 
posed to  X-rays  emanating  from  tubes  of  various  penetrating  qualities,  for 
different  times  and  with  different  quantities  of  electrical  eiiorgy.  The  results 
of  these  experiments  were  to  show  that  oxalate  of  lime  stones  cast  very  dense 
shadows;  the  same  w^as  true,  to  a  somewhat  less  degree,  of  phosphatic  stones. 
It  was  further  found  that  in  the  case  of  uric-acid  stones,  containing  even  ten 
per  cent  of  oxalate  of  lime,  the  shadows  were  still  quite  dense.  Pure  uric-acid 
stones,  on  the  other  hand,  appeared  to  be  very  permeable  to  the  X-ravs;  the 
shadows  cast  by  them  were  faint  and  were  readily  blotted  out ;  the  same  was 
true,  and  to  nearly  a  like  degree,  of  biliary  calculi. 

Conditions  Necessary  for  Success  and  Limitations  of  the  Method. — In  order 
to  detect  successfully  a  stone  in  the  pelvis  of  the  kidney  it  is  necessary  to 
produce  a  negative  which  shall  show  distinctly  the  additional  density  of  the 
stone  as  compared  with  the  shadow  cast  by  a  very  thick  portion  of  the  human 
body ;  and,  as  a  matter  of  practical  experience,  it  is  found  that  oxalate-of-lime 
stones,  phosphatic  stones,  and  uric-acid  stones,  containing  some  proportion  of 
oxalate,  can,  whether  in  the  ureter  or  kidney,  under  ordinary  conditions  be 
detected  with  a  fair  degree  of  certainty,  even  though  they  are  of  small  size; 
biliary  calculi  and  uric-acid  stones,  on  the  other  hand,  cannot 

In  a  man  weighing  one  hundred  and  seventy-five  pounds  I  was  able,  on 
three  succassive  occasions,  to  detect  an  oxalate  stone,  weighing  one  grain,  in 
the  ureter.  The  stone  was  passed  per  ureihram  soon  after  the  last  picture  vas 
taken.  The  progress  of  the  stone  down  the  ureter  was  clearly  shown  in  the 
successive  pictures.  In  a  rather  slender  girl  of  sixteen  a  stone  weighing  one 
half  grain  in  the  renal  pelvis  was  clearly  show^n  upon  the  plate.  The  stone 
was  removed,  with  another  larger  stone,  by  operation,  and  w^as  found  to  consist 
of  equal  parts  of  uric  acid  and  oxalate  of  lime. 

When  the  individual  is  large  and  stout  and  has  a  thick  abdomen,  the  diffi- 
culties are  enormously  increased :  longer  exposures  are  needed  to  penetrate  the 
body,  the  stone  itself  is  much  further  removed  from  the  photographic  plate,  and 
there  are  apt  to  occur  vague  and  ill-defined  shadows,  rendering  a  correct  inter 
pretation  of  the  plate  impossible.      It   is  true  that  improved   apparatus  has 
rendered  the  number  of  failures  smaller,  but  many  still  occur.     It  is  found 
that  in  these  cases  the  best  results  are  obtained  by  forcing  the  largest  possible 
amount  of  current  through  the  tube  for  a  short  time  ratJier  than  by  using  less 
current  and  a  longer  exposure.     In  this  way,  with  the  best  obtainable  tubes 
and  a  coil  giving  a  very  heavy  discharge,  pictures  of  'kidney  stones  may  W 
taken  in  a  minute  or  less.     At  the  end  of  this  time  the  vacuum  of  the  tuVe 
usually  breaks  down  and  ceases  to  furnish  rays  of  sufficient  penetrative  power. 

In  certain  instances  errors  in  the  development  of  the  plate  may  destroy 
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its  value.  If  the  plate  has  been  suflSciently  exposed  and  is  developed  too  far 
tie  shadow  of  the  stone  may  be  blotted  out.  The  best  pictures  are  usually 
obtained  with  tubes  of  not  too  great  a  penetrative  power,  furnishing  rays  that 
show  the  greatest  possible  amount  of  gradation  in  the  shadows  of  the  tissues. 
A  tube  which  gives  a  fluoroscope  picture  of  the  hand  so  bright  that  tlie  bones 
are  nearly  blotted  out  is  not  as  suitable,  according  to  my  exj^eriencc,  for  show- 
ing the  slighter  differences  of  density  as  is  a  tube  of  lower  vacuum.  The 
experience  of  some  observers  seems  to  differ  from  mine  upon  this  point,  and 
I  should  not  wish  to  make  my  assertion  too  positive.  The  quality  of  an  X-ray 
picture  necessary  to  enable  one  to  exclude  the  presence  of  stones  in  the  kidney 
or  ureter  should  be  such  that  the  transverse  processes  of  the  lumbar  vertebra?, 
the  last  two  ribs,  the  borders  of  the  psoas  muscles  on  either  side  of  the  verte- 
hm,  show  sharply  and  plainly.  The  shadow  of  the  stone  itself  will,  if  in  the 
pehis  of  the  kidney,  be  found  a  little  below  the  last  rib  and  about  two  and 
one  half  inches  from  the  spinal  colunm.  If  the  stone  is  large,  a  very  distinct 
shadow  will  be  cast,  so  that  sometimes  the  weight  of  the  stone  may  be  guessed 
at  within  a  few  grains. 

In  poorer  negatives  the  shadow  may  be  very  faint,  and  special  methods 
of  illumination  are  necessary  in  order  properly  to  interpret  the  plate.  For 
the  study  of  such  negatives,  and  as  a  convenient  method  of  examining  any 
X-raj  picture,  a  cubical  metal  box  is  used  the  top  of  which  is  composed  of 
opal  glass ;  in  the  box  are  several  electric-light  bulbs ;  an  X-ray  negative  is 
laid  upon  the  opal  glass  and  the  interior  of  the  box  illuminated ;  in  this  way 
the  lights  and  shadows  of  the  plate  can  be  studied  to  the  best  advantage.  In 
case  a  shadow  is  found  suggesting  the  presence  of  a  stone,  a  second  picture 
should  be  taken  to  confirm  the  diagnosis,  for  the  reason  that  imperfections  in 
the  film  or  in  the  impregnation  with  the  silver  salt  may  give  rise  to  shadows 
ch)sely  resembling  those  made  by  stones,  and  further  similar  shadows  are  some- 
times cast  by  hardened  masses  of  intestinal  contents  (these  may  be  avoided  by 
Wing  the  bowel  thoroughly  emptied  before  the  picture  was  taken).  Should 
the  second  picture,  taken  after  an  interval  of  several  days,  show  a  shadow 
r  identical  in  size  and  position  with  the  first,  the  diagnosis  of  stone  is  reason- 
■-     ^Wy  sure. 

^         If  no  shadow  is  seen  resembling  a  stone,  what  is  the  value  of  the  negative 
t     diagnosis?     If  the  quality  of  the  picture  is  excellent  and  the  individual  is 
;     not  notably  stout,  the  presence  of  an  oxalate  or  phosphate  concretion  may  be 
excluded  with  reasonable  certainty.     In  those  cases,  however,   in  which  the 
pelvis  of  the  kidney  contains  minute  phosphatic  concretions  arranged  irregu- 
/iiriy  in  amorphous  masses,  no  definite  shadow  may  be  produced.     If  the  stone 
consisted  of  pure  uric  acid  it  ^vould  probably,  in  my  experience,  fail  to  cast 
a  definite  shadow ;  certain  skillful  observers  have,  however,  succeeded  in  identi- 
fying pure  uric-acid  stones. 

Stone  in  the  XTrctcr. — The  lower  one  third  of  the  ureter  is  the  portion  in 
which  stones  ordinarily  become  impacted.     They  are  commonly  found  in  the 
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negative  In:' low  the  luwur  Umler  of  llie  iisebiuiii,  aud  rather  near  llie  outer  bor- 
iIlt  of  tlie  saeriuiL  i^or  dL4ectiiig  stones  iu  iIjc  Itjwer  portion  of  tlie  ureter  il  is 
best  to  place  the  anode  of  the  tulie  over  the  iniibi liens,  or  even  a  little  lower 
down,  A  fre*iiient  source  of  error  is  die  aiipearanee  njKin  the  plate  <if  sharply 
marked,  rounded  shadowsj  varying  in  .size  from  that  of  a  Xo*  5  .^hnt  tu  that 
of  a  dried  pea;  these  shadows  are,  however,  placed  usually  farther  away  from 
I  he  iriiddic  line  llum  tlie  course  of  the  ureter;  they  often  ajipear  near  to  and 
upon  a  level  with  {he  spine  of  the  isehiumj  sonictiuics  lower  d^nvn,  and  in  one 
instance  they  ap|xnired  to  lie  in  the  region  of  the  prostate  gland.  The  nature 
of  these  shadfiws  has  not,  as  far  as  I  am  aware,  been  determined ;  they  may 
represent  concretion  in  the  veins  or  in  the  ligauients;  they  occur  in  hAh  men 
and  women ;  I  have  not  observed  them  until  the  fourth  decade  of  life.  In 
my  own  experience,  stones  in  the  ureter  are  easier  to  detect  than  in  the  kidney- 
Stone  in  tlie  Urinary  Bladder.— Stone  in  the  urinary  hhiddcr  may  lie  discov* 
ered  so  readily  liy  otlier  nieiins  that  it  is  rarely  necessary  to  resort  to  lire  X-raya 
for  a  diagnosis.  X-ray  pictures  of  bladder  stones  are,  in  my  experience,  uni- 
formly suceessf\ih  Tlie  tube  may  be  placed  in  the  same  jjositiou  as  is  nstnl 
for  the  dctecrion  of  stone  in  the  uretcn 

Experience  in  Detection  of  Eenal  and  ITreteral  CalcEli.^iFy  personal  experi-    ■ 
ence  in  detecting  renal  and  ureteral  calculi  is  cud>odicd  in  the  following  extract 
from  a  paper  I  wrote  on  this  topic  several  years  ago: 

My  own  experience  is  limited  to  about  125  cases  examined.  I  have  not 
succeeded  in  detecting  a  pure  uric-acid  calculus,  Araimg  the  earlier  cajM?s 
examined  was  one  in  wdiieh,  owing  to  w^ant  of  experience,  a  shadow  njK>n  the 
plate  wiis  hclicved  to  he  a  stones,  hut  was  found  to  Ix^  due  to  a  defect  in  the 
gelatin.  The  patient  w*as  operated  on  and  no  stone  was  found.  In  thirt^^  ease^ 
a  positive  diagiiosis  w^as  made  by  menns  of  one  or  more  skiagraphs,  and  the 
presence  of  stone  was  contirmed  by  tlic  operation. 

Of  the  stones  discovered,  in  twenty-six  cases  the  stone  or  stones  were  in 
the  pelvis  of  the  kidney  or  extreme  U])per  end  of  the  ureter.  In  four  cases  the 
stones  were  in  the  pelvic  portion  of  the  ureter. 

One  stone  of  oxalate  of  lime  weighing  less  than  a  grain  and  a  half  was 
found  on  three  different  occasions  in  the  ureter,  each  suceessi%^e  time  at  a  lower 
level.  The  stone  finally  ]iassed  and  was  weighed  hy  me.  As  stated,  it  weighed 
one  and  a  half  grains.  The  jiatient  suffered  no  further  discomfort,  lie  was 
a  man  with  a  tliick  alidomenj  but  of  short  stature.  His  weight  was  175 
pounds. 

The  stones  discovered  have  %'aried  from  a  fraction  of  a  grain  to  nearly  an 
ounce  in  wT*ight.  They  have  all  either  contained  oxalate  of  lime  in  appre- 
ciable quantity  or  Imve  consisted  largely  of  phosphates.  Several  stones  ap- 
peared to  consist  of  uric  acid  merely,  but  chemical  analysis  showed  at  least 
ten  per  cent  of  oxalate  of  lime  in  every  inst-ance. 

In  several  cases  no  picture  has  been  obtained  good  enough  for  a  diagnosis. 
The  failures  have  been  due  to: 
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1.  Great  thickness  of  the  body  of  the  patient. 

2.  Imperfect  working  of  the  electrical  apparatus. 

3.  Improper  handling  of  the  photographic  plate  in  the  dark  room. 

4.  Imperfect  photographic  plates. 

Among  the  cases  in  which  a  negative  diagnosis  has  been  made,  in  one  I 
failed  to  detect  the  presence  of  several  small  calculi  in  the  end  of  the  ureter. 
In  this  case  the  X-ray  plate  did  not  extend  far  enough  downward  to  include 
ttat  portion  of  the  ureter  in  which  the  stones  were  afterwards  felt  per 
vaginam. 

While  I  do  not  intend  to  enter  into  an  elaborate  description  of  the  apparatus 
and  the  technic  employed,  I  believe  that  a  general  view  of  the  methods,  the 
difficulties,  and  the  apparent  limitations  of  the  procedure  at  the  present  time 
may  not  be  devoid  of  interest. 

To  insure  success  in  the  radiography  of  kidney  stones,  the  following  con- 
litions  must  be  fulfilled: 

The  electrical  current  used  to  excite  the  tube  must  be  of  high  voltage  and 
)f  considerable  amperage.  The  best  coils  and  large  static  machines  answer  this 
requirement  perfectly. 

The  X-ray  tube  used  must  permit  the  passage  of  such  a  current  continuously 
[or  several  minutes  without  much  change  in  internal  resistance,  and  to  produce 
the  best  effects  this  should  be  true,  although  the  resistance  or  vacuum  of  the 
tube  is  relatively  low  at  the  start.  This  condition  is,  in  my  experience,  hard 
to  fulfill. 

A  tube  of  relatively  low  resistance  produces  rays  showing  upon  the  photo- 
fraphic  plate  slighter  differences  of  density  in  the  structures  through  which 
the  rays  are  passed,  but  as  the  result  of  the  passage  through  such  a  tube  of  a 
powerful  current,  the  tube  usually  becomes  heated  with  a  further  fall  of  re- 
sistance and  the  production  of  rays  of  inadequate  penetrative  power.  A  tube 
of  high  resistance  tends  to  preserve  its  vacuum  resistance  better,  but  the  X-rays 
given  off  from  a  tube  the  resistance  of  which  is  very  high  possess  tlie  pene- 
trative power  to  a  high  degree;  they  penetrate  all  the  structures  of  the  body 
tnore  nearly  in  an  equal  manner,  and  thus  produce  radiographs  showing  but 
little  contrast  between  tissues  of  different  densities.  Such  pictures  are  what 
ire  described  in  photography  as  "  flat "  negatives.  The  positive  and  negative 
^ahie  of  such  a  picture  of  the  body  of  an  individual  supposed  to  be  suffering 
W  renal  calculus  is  not  great. 

In  order  to  establish  the  absence  of  stone  it  is  necessary,  as  has  already 
een  pointed  out  by  a  number  of  observers,  to  produce  a  negative  which  shall 
'iow  such  marked  contrasts  between  structures  varying  but  little  in  density 
lat  even  the  smallest  calculus  will  cast  a  definite  shadow.  This  may  usually 
^  done  in  young  persons  and  in  slender  adults.  It  is,  on  the  other  hand, 
ceedingly  difficult  when  the  individuals  are  large  and  stout. 

I  have  been  imable  to  make  up  my  mind  as  to  the  exact  cause  of  this  diffi- 
Ity.     Probably  pictures  of  fat  people  are  hard  to  obtain  for  several  reasons. 
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In  tlu^  first  place,  the  actual  tliickne8s  of  tissue  to  be  iieiietratud  is  much  greater, 
consequently  the  exposure  nuiat  be  longer ;  moreover,  the  length  of  the  ex|Mi?Jure 
njiJst  lie  still  furtliLT  inereji^etl,  btH^iuKse  it  is  dan*^eroii«  to  exjwse  the  skin  for 
fl  long  period  tu  thi:  iietiuii  of  the  rays  unless  a  considerable  interval  rxisu 
l>etween  the  tnl>e  and  the  skin — -twelve  inches  at  least.  There  seems  to  be  ionics 
reason  to  lielieve  that  long  ex|M>siire9  excite  in  the  tissues  themselves  aecon<larv 
ffH^i  of  X-ravs,  Avhich  affect  tlie  phritogrnphic  plate  and  produce  a  blnrred  *ind 
indishiiH  picture. 

Tlie  tliickness  of  the  fat  upnn  the  buttocks  and  uiioii  Ihe  hack  niisiH  i\m 
skidetnn  and  the  kidnev  snme  <listance  a  way  frnm  thv  uiulf*H\  iug  photo 
grapliic  plate.  A  further  blurring  and  want  of  drtail  in  tho  image  h 
thereby  produced.  This  is  notably  the  case  in  wihhi'U  possessing  thick 
bnttm-ks. 

The  movements  of  the  abdoiuiniil  walls  of  fat  persuns  also  st*eni  tn  prrHliiee 
a  ch>uded  ap]iearance  on  the  pliotographic  plate,  as  well  as  the  rci^pinitciry 
movements  of  the  kidney  itself. 

I  have  succeeded  oreasinnally  in  producing  satisfactor)*  negativei*  of  very 
stout  people.  Tlie  efmdititms  were  as  fnlhiws:  The  tube  used  was  the  wator- 
CfNiIed  tiil^e  devispd  by  Dr.  V..  Griinmach  and  sold  by  the  Tvny-Scheerer  Com* 
pany.  It  has  always  bappeuiHl  to  be  an  enlirely  iimv  tulw,  of  relatively  low 
resistance,  j^lnnving  a  brilliant  apple-gnn^n  IliiHresi-t-nee  and  ilhimiuating  the 
flnoroseope  hrilliantly,  and  producing  vivid  fluoroscopic  images  of  the  flesh  and 
bones  of  the  wrist  and  forearui.  Such  a  tube  will  province  a  viviil  pictun*  of 
tlie  hand  on  the  screen  at  a  distance  of  many  feet,  and  the  tube  ha^  always 
possesstnl  the  i>eculiarity  that  its  resistance  fell  but  little  even  afti^r  some  min- 
utes of  running  at  its  full  capacity. 

I  have  never  taken  a  successful  picture  of  a  kidney  stone  with  a  inl>e 
%vhich  had  been  used  many  tiuies,  or  witli  one  which  had  bec»iinie  coate<l  with 
the  pur[disb-bla<'k  film  which  forma  in  uld  tuljes.  My  best  pictures  Iiave  l>i*<*ii, 
takeu  with  the  Webiudt  elretrolytic  iutt-rrupter,  with  rather  a  heavy  jdatinuni 
elee-trfMle  having  a  consideraldi^  auiouut  of  pbitiumu  exjinsed  in  the  a<*itl,  tlu^roby 
pennitting  the  use  of  a  current  of  considerable  amperage  and  relatively  slow 
inter  ruptimis. 

The  exposures  for  large,  stout  peiijde  liave  varied  from  tt^n  to  fifteen  min- 
utes with  the  auticathode  about  thirty  inches  fruru  thr  jihntograpbic  plate. 
For  thin  individuals  these  exposures  have  been  shortened  one  half. 

I  do  not  know  whether  uiy  failure  to  obtain  good  pictures  witli  any  but 
new  tubes  is  due  tn  a  dt'fpct  in  the  apparatus  used  nr  not,  but  I  am  iueliued 
to  think  that  such  is  the  case,  since  the  experience  of  others  does  not  entirely 
agree  with  luy  own. 

This  im\y  d(*|K*u(l  ujMm  Mie  fact  that  with  tlie  niacliine  T  iisnl  a  ili^iarge 
occasionally  occurs  thrmigli  the  tu\ye  in  IkHIi  din*ctions.  llithf-rto  1  have  been 
unable  to  preveut  this  wlum  driving  the  tubes  to  their  fulb-st  capacity,  and  they 
are  soon  destroyed. 
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It  has  sometimes  happened  that  with  all  the  conditions  apparently  favorable, 
tfld  with  the  greatest  pains  in  technic,  the  pictures  have  been  utter  failures. 

Sometimes  I  have  been  able  to  account  for  such  failures  by  imperfections 
in  the  photographic  plate  or  in  the  technic  of  development,  and  sometimes  I 
have  not  been  able  to  explain  the  failure.  A  serious  handicap  has  been  also,  in 
tlese  cases,  the  necessity  of  taking  the  pictures  singly  and  at  rather  long  inter- 
vals, on  account  of  tlie  danger  of  bums  and  of  the  unwillingness  on  the  part 
of  the  patients  to  permit  a  number  of  exposures  to  be  made.  The  very  great 
expense  also  of  new  tubes  for  each  case  has  prevented  the  best  obtainable 
results. 

The  conclusions  I  have  been  able  to  draw  from  my  experience  are  as 
follows : 

The  positive  diagnosis  of  kidney  stone  by  the  X-rays  is  reliable  and  of 
peat  practical  value. 

The  negative  diagnosis  of  kidney  stone  by  the  X-rays  is  reliable  and  valu- 
able up  to  a  certain  limit. 

If  pictures  of  a  proper  quality  are  obtained,  calculi  of  oxalate  of  lime  and 
phosphates  can  be  excluded.    Pure  uric-acid  calculi  cannot. 

Pictures  of  a  proper  quality  can  be  obtained  with  ease  in  children  and 
slender  adults  of  both  sexes. 

Such  pictures  can  usually  be  obtained  by  repeated  trials  in  well-nourished 
adults. 

When  patients  are  unusually  stout,  when  the  abdomen  is  very  thick  and  the 
buttocks  are  large,  the  conditions  are  extremely  difficult,  and  only  occasionally 
^ill  a  satisfactory  result  be  obtainable  with  the  present  form  of  apparatus. 

Biliary  Calculi. — A  few  successful  results  in  the  detection  of  biliary  calculi 
by  means  of  the  X-rays  have  been  reported  by  Dr.  Carl  Beck.  My  own  efforts 
in  this  direction  have  been  failures.  If  the  individual  were  slender  and  the 
calculi  numerous  or  large,  and  situated  in  the  gall-bladder,  it  would  seem  rea- 
sonable to  suppose  that  they  might  be  detected  in  some  cases  by  placing  the 
patient  on  his  stomach  with  the  plate  l^eneath  the  region  of  the  gall-bladder.  A 
tube  of  low  vacuum  should  be  used  in  order  to  show  the  slightest  differences  of 
density,  and  the  exposures  should  be  short,  for  fear  of  blotting  out  the  shadows 
)f  the  stones  altogether. 

As  far  as  I  am  aware,  no  successful  efforts  have  been  made  to  detect  the 
resence  of  concretions  in  the  vermiform  appendix.  Lying,  as  it  does,  in 
le  iliac  fossa,  when  normally  placed  it  would  overlie,  in  the  picture,  a  dense 
ass  of  bone,  a  position  not  favorable  for  the  detection  of  slight  shadows. 

)  The  Injuries  Produced  by  the  Diagnostic  Use  of  the  X-rays  upon 
Patients  and  upon  X-ray  Operators 

During  the  earlier  years  of  the  diagnostic  use  of  the  X-rays  a  good  many 
ious  injuries  occurred  from  want  of  experience ;  at  present  improved  appa- 
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ratus  have  so  shortened  the  duration  of  exposures  that  X-ray  bums  rarely  occi/j 
except  as  the  result  of  the  therapeutic  use  of  the  rays,  and  among  those  whc 
are  frequently  exposed  to  the  rays  for  long  periods.  The  shortest  single  ex- 
posure followed  by  a  bum  in  my  own  experience  lasted  seven  minutes  with  tlie 
tube  distant  twelve  inches  from  the  skin ;  a  moderate  dermatitis  followed  in  five 
days.  Several  bums  have  been  produced  by  exposures  aggregating  thirty  min- 
utes upon  the  same,  or  upon  successive  days,  but  none  of  these  were  severe. 
On  the  other  hand,  patients  have  been  exposed  for  therapeutic  purposes  for  ten 
minutes  daily  for  six  weeks,  with  the  tube  not  more  than  six  inches  from  the 
skin,  and  no  bum,  other  than  slight  tanning,  has  appeared.  There  is  probablj 
a  personal  idiosyncrasy  which  renders  some  persons  more  susceptible  thai 
others.  The  color  or  quality  of  the  skin  does  not  appear  to  bear  any  relatioii 
to  this  susceptibility.  It  is  generally  believed  that  tubes  of  low  resistance  mi 
rays  of  low  penetrative  power  are  more  apt  to  produce  bums. 

Various  observers  have  asserted  that  bums  might  be  prevented  by  iuterpo* 
ing  between  the  tube  and  the  skin  a  screen  composed  of  a  thin  sheet  of  metal 
— ^gold  leaf  spread  upon  wood  or  a  thin  sheet  of  aluminum ;  T  have  not  found 
that  the  use  of  these  screens  prevents  bums  absolutely,  although  I  believe  the 
danger  of  a  burn  is  somewhat  diminished.  Anointing  the  skin  with  lanolin 
or  vaselin  has  been  suggested  as  a  means  of  preventing  dermatitis;  I  hare 
not  found  them  effective  in  all  cases.  With  the  large  coils  and  tul)es  in  n« 
at  present,  and  with  exposures  lasting  from  a  few  seconds  to  two  minutes,  der 
matitis  is  scarcely  likely  to  follow.  Damage  suits  have  been  brought  againsl 
many  surgeons  to  recover  on  account  of  X-ray  bums  produced  during  radio 
graphic  exposures ;  they  have  not  been  successful  in  any  instance  as  far  as  1 
am  aware.  It  has  been  generally  held  by  the  courts  that  if  the  plaintiff  kne« 
that  a  burn  might  follow  the  exposure,  and  accepted  the  risk,  the  surgeon  couW 
not  be  held  responsible.  It  is,  however,  wise  when  about  to  expose  a  patient 
to  the  X-rays  for  diagnostic  purposes  to  expressly  warn  him  in  the  presence  o: 
witnesses  that  a  burn  may  follow.  An  agreement  in  writing  to  the  effect  tha 
the  risk  is  accepted  by  the  patient  is  desirable ;  such  an  agreement  might  no 
prevent  a  suit,  but  would,  doubtless,  go  far  to  invalidate  a  claim  for  daniagR 
The  surgeon  should  avoid  making  repeated  exposures  upon  the  same  or  sn< 
cessive  days,  and  in  any  case  when  the  aggregate  time  of  exposure  for  one  ( 
more  pictures  is  five  minutes  or  more,  it  is  well  to  wait  ten  days  before  subje< 
ing  the  patient  to  the  influence  of  the  rays  a  second  time.  These  remarks  i 
not  apply  to  the  therapeutic  use  of  the  rays,  since  frequent  exposures  a 
necessary,  and  the  danger  of  a  burn  is  generally  understood  and  accepted  by  t 
patient.  It  is  wise  during  all  exposures  to  protect  those  parts  of  the  body  i 
to  be  included  in  the  picture  by  thick  sheets  of  lead,  insulated  from  the  patien 
skin  by  towels  or  the  like. 

X-ray  Bums. — The  irritating  and  destructive  effects  of  the  X-rays  upon  1 
tissues  vary  to  some  extent,  according  to  whether  the  individual  is  exposed  oi 
a  few  times,  with  a  short  interval  between,  so  that  the  cumulative  effect  of  1 
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rays  produces  a  single  destructive  lesion,  or  whether,  on  tlie  other  hand,  the 
exposures  arc  short,  very  numerous,  and  extend  over  a  long  period  of  time.  In 
the  foniier  category  helong  the  X-ray  hums  prmhiced  in  patients;  in  tlxe  latter, 
the  injuries  suiFered  hy  surgeons  and  other  X-ray  oj^erators  who  are  exposed 
to  the  rays  in  the  course  of  their  work  for  long  periods. 

Burns  Aftek  Single  Exposuhes, — ^As  the  result  of  a  single  exposure  or 
of  several  ex|M>sures  at  short  intervals,  the  injurious  effe<'tis  of  the  rays  ap|iear 
after  from  four  days  to  tvvo  weeks  from  the  time  of  ex{XKsure.  In  tlie  mildest 
cases  the  patient  suffers  a  burning  pain  in  the  exposed  part;  the  skin  Wcomes 
xeddened,  hot,  and  tender;  alight  vesication  may  ajif^ear  after  a  few  days.  The 
^ei:^ieles  are  juinute  and  soon  dry,  forming  crusts.  The  hair  upon  the  part 
-usually  falls  out.  At  the  end  of  ten  days  or  a  fortnight  the  burning,  redness, 
aind  tenderness  gradually  subside,  and  although  the  patient  may  feel  a  little 
pain  for  a  week  or  more  longer,  the  injury  gets  well,  and  leaves  no  serious  effect 
Lehind  except  the  loss  of  hair,  and  in  some  eases  a  moderate  amount  of  brown- 
ish pigmentation  of  the  skim  The  hair  grows  again  in  the  course  of  a  few 
months. 

If  the  injury  is  more  severe  the  patient  begins  to  suffer  intense  Ininiing 
pain,  followed  sliortly  by  a  well-defined  area  of  redness  and  exquisite  tender- 
ness. Large  vesicles  form  upon  the  surface,  and  the  reddened  area  assumes  a 
dark  purple  or  magenta  color.  The  vesicles  become  confluent^  their  contents 
become  cloudy,  and  witliin  a  week  or  ten  days  from  the  commencement  of  the 
symptoms  the  horny  layer  of  the  skin  separates  over  a  considerable  part  of 
the  burned  area,  leaving  iK-biud  an  exceedingly  tender  raw  surface^  on  the  level 
with  the  surrounding  skin,  from  wdiich  escapes  a  moderate  amount  of  thin 
watery'  discharge*.  Tlie  raw  surface  is  bright  red  in  color,  becomes  covered  in  a 
few  hours  with  a  thin,  di'lieatCy  S4ift  ]xd!iele  or  scab.  If  this  pellicle  be  wiped 
tway,  the  surface  beiiealh  Ideeds  readily.  The  lesion  is  characterized  by  con- 
tinuous and  fairly  severe  pain,  by  exquisite  sensitiveness,  and  by  extreme  slow- 
ness of  tlie  healing  process.  The  epidermis  grows  in  from  the  edges.  Such  a 
raw  surface,  three  or  four  inches  in  diameter,  may  require  many  months  to 
heal.  The  scar  left  after  such  a  bum  may  remain  sensitive  and  painful  for 
some  time.  It  is  usually  white  in  color,  smooth,  occasionally  pigmented;  telan- 
gieelaiiis  may  follow. 

Bums  of  a  more  severe  character  than  this,  as  the  result  of  the  diagnostic 
use  of  the  rays,  are  at  prt»scnt  practically  unknown.  S<xin  after  the  X-rays 
cauie  into  general  use  a  few  of  these  burns  were  produced.  The  early  symptoms 
wore  those  just  descril»ed,  but  the  destruction  of  tissue  involved  the  entire 
thickness  of  the  skin  and  sometimes  the  deeper  tissues.  A  white,  tough,  and 
li'jitbery  shmizh  was  gradually  formed  on  the  burned  area.  The  lesion  was  so 
horribly  painful  ihat  these  unfortunates  usually  acquired  the  morphin  halut 
The  vitality  of  the  deeper  tissues  was  impaired,  so  that  no  sharp  line  of  demarca- 
tion formed  l>t*tween  the  living  and  the  dead  tissues.  There  seemed  to  be  little 
idency  for  the  dead  material  to  separate  itself  from  the  living,  and  if 
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removed  by  operation  an  unhealthy  raw  surface  was  left  behind,  which  some- 
times existed  for  months  without  any  apparent  sign  of  healing.     The  condition 
sometimes  lasted  for  years  without  much  betterment,  and  amputation  was  neces- 
sary in  several  instances ;  in  others  an  extensive  plastic  operation. 

Chronic   Disturbances   Produced   by   Frequent   Exposures   to  the 
X-RAYS. — The  chronic  effects  produced  by  frequent  exposures  to  the  rays  for 
long  periods  of  time  have  been  very  frequent  among  those  who  have  usc^d  the 
X-rays  continuously,  and  have  failed  properly  to  avoid  the  unnecessary  expos- 
ure of  their  hands.     In  the  mildest  form  the  skin  upon  the  back  of  the  hands 
becomes  dry,  slightly  red,  and  scaly.     The  skin  loses  its  elasticity,  and  wlien 
pinched  up  upon  the  back  of  the  hand  feels  like  leather.     The  hair  falls.    The 
hands  have  a  somewhat  red  and  congested  appearance.     If  the  exposures  are 
discontinued  the  effects  gradually  pass  away,  and  entirely  disapj^ear  in  a  few 
months.     If  the  individual  does  not  heed  this  warning,  the  nutrition  of  the 
skin  of  the   hand  suffers   profoundly.      The  nails  become  friable   and  their 
growth  is  interfered  with ;  the  free  edge  of  the  nail  breaks  off  and  leaves  the 
end  of  the  finger  exposed,  sometimes  quite  well  down  into  the  matrix.    The 
nails  are  thinned,   ridged,   and  furrowed  transversely.      Hard   nodules  form 
upon  the  knuckles,  become  fissured,  and  finally  develop  into  shallow,  sensitive, 
and  intractable  ulcers.     The  hands  look  blue  and  shriveled.     If  the  individual 
ceases  to  be  exposed,  the  condition  of  the  hands  may  return  to  normal  in  six 
months  or  a  year.      If  he  persists,   the  condition  grows  slowly  but  steadily 
worse;  the  nutrition  of  all  the  structures  of  the  hand  suffers;  the  ulceratioM 
become  deeper  and  more  extensive;  the  joints  may  be  invaded,  and  the  hand 
may  finally  become  so  crippled  as  to  be  useless. 

Epithelioma, — Epithelioma  has  developed  in  several  instances,  and  amputa- 
tion of  the  fingers,  and  even  of  the  upper  extremity,  has  become  necessary.  In 
some  cases  it  appears  that  the  nutrition  of  the  hand  is  permanently  affected, 
so  that  the  lesions  are  progressive  after  the  exposures  to  the  rays  have  ceased, 
and  this,  too,  when  the  apparent  severity  of  the  condition  was  slight.  Three 
deaths  have  been  reported  within  the  past  year  among  surgeons  and  X-ray 
operators  from  recurrent  epithelioma  following  amputation  for  the  relief  of  the 
conditions  above  described.  In  several  instances,  also,  epithelioma  of  the  face 
has  developed  during,  or  after,  the  X-ray  treatment  for  lupus. 

Azoospermia. — Azoospermia  is  said  to  be  a  constant  condition  among  those 
who  are  frequently  exposed  to  the  X-rays.  As  yet  it  is  not  definitely  known 
whether  or  not  the  condition,  once  produced,  is  permanent,  but  instances  are 
known  to  me  where  the  condition  has  endured  for  more  than  a  year.  Recent 
observ'ation  has  shown  that  the  condition  is,  at  least  in  some  cases,  probably 
not  permanent.  The  condition  is  that  impotentia  generandi.  Potentia  coeundi 
is  preserved.  As  a  means  of  protection  against  the  rays  the  following  device  is 
in  use  at  present  in  the  New  York  Hospital:  A  partition  is  built  across  the 
X-ray  room  and  covered  with  heavy  sheet  lead.  In  the  partition  is  a  door,  also 
covered  with  lead,  except  for  a  small  window  of  lead  glass.     All  the  controlling 
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?es,  switches,  etc,  are  so  placed  that  the  X-ray  operator,  after  arranging  the 
nt,  the  tube,  etc.,  retires  behind  the  partition  and  controls  the  operation  of 
oil,  tube,  etc.,  entirely  protected  from  the  rays.  Through  the  window  he 
ibserve  the  patient,  the  appearance  of  the  tube,  etc.  It  has  been  found 
5ary  to  carry  the  lead  screen  quite  down  to  the  floor  and  up  to  the  ceiling, 
)id  the  influence  of  diffused  or  secondary  rays. 


CHAPTER   XII 

INJURIES  AND  DISEASES  OF  THE  SCALP 

SUBCUTANEOUS   WOUNDS   OF   THE    SCALP 

Anatomical  Feculiarities. — The  injuries  of  the  scalp  may  Ix?  snlxuitaneoua 
or  open  wounds.  The  characters  of  contusions  of  the  scalp  are  nioditied  by  tlie 
anatomical  arrangement  of  the  several  layers  of  soft  parts  covering  tlio  skull. 
The  skin  is  firmly  attached  by  dense  bundles  of  connective  tissue  to  the  under- 
lying aponeurosis  of  the  occipito-frontalis  muscle  or  galea;  hence,  subcutantMnis 
eflFusions  of  blood  between  these  layers  form  circumscribed  swellings,  rather 
tense  and  prominent.  Such  constitute  the  familiar  bumps  on  the  head  «»on 
so  often  in  children  after  blows  and  falls  upon  the  head.  On  the  forehead, 
in  the  temporal  regions,  and  near  the  occiput,  where  the  skin  rests  uprm  the 
frontal,  temporal,  and  occipital  muscles,  the  imion  between  the  skin  and  tlio 
underlying  structures  is  less  intimate  and  firm,  and  in  these  regions  bh^^d  or 
other  fluid  beneath  the  skin  is  diffused  more  rapidly.  The  galea,  on  the  oIIkt 
hand,  is  but  loosely  attached  to  the  pericranium,  and  subaponeurotic  flui<l  col- 
lections, whether  blood  or  pus,  tend  to  spread  widely.  The  swelling  produce<l 
is  neither  sharply  defined  nor  tense.  The  pericranium  is  attached  to  tlic  skull 
quite  firmly  along  the  sutures  and  at  the  sites  of  muscular  attachments;  lu^ucc, 
accumulations  of  fluid  between  the  skull  and  its  periosteum  may  be  limited  to 
a  single  bone,  or  in  some  directions  by  a  tendinous  insertion.  These  liuiita- 
tions  are  more  marked  in  adults  than  in  children.  In  children  the  vascu- 
lar connections  between  the  pericranium  and  the  skull  are  more  numc^rous, 
and  subpericranial  hematomata  are  very  rare  except  during  childhood  f»r 
infancy. 

Sig^s  of  Contusion  of  the  Scalp. — The  signs  of  contusion  of  the  scalp  vary, 
then,  according  to  the  anatomical  site  of  the  effused  blood ;  if  sul)cutanoous,  a 
sharply  defined  rounded  elevation  appears  immediately  after  the  injury.  Tlio 
swelling  is  tense  and  elastic,  and  may  fluctuate ;  if  grasped  in  the  fingers,  tlie 
mass  will  Ix*  found  to  move  with  the  skin.  Immediately,  or  after  a  few  hours, 
a  characteristic  discoloration  of  the  skin  develops;  dark  blue  at  first.  After 
eighteen  to  twenty-four  hours  the  margin  of  the  ecchymotic  area  becomes  lighter 
in  color  and  of  a  violet  shade.  The  subsequent  color  changes  are  bro^\^l,  green, 
and  finally  yellow;  the  lighter  colors  appearing  on  the  advancing  border  of 
discoloration  as  the  blood  pigment  is  diffused  through  the  tissues.  The  swcll- 
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ing  soon  disappc?ar3.  The  discoloration  remains  a  longer  or  shorter  time, 
accordiDg  to  tlie  amount  of  effused  blood  and  its  situation.  On  the  scalp,  fore- 
Jieaci  and  eyelidis  it  is  usually  quite  gone  in  a  few  dav^;  in  the  extremities,  on 
the  other  liiiinl,  velhAv  pigtiientation  may  l>e  present  for  weeks.  If,  as  tlie  result 
of  a  euntusion,  blmid  aeeuTiiuIates  beneath  the  galea,  it  spreads  widely ;  the 
xesiihiu^  liematooiii  may  covvr  a  hirge  part  of  the  skulL  A  boggy  rrmditinu 
of  s^'alp  results  if  the  aiULfunt  of  blood  is  moderate ;  if  larger,  a  fluctuating, 
diffuse  swelling  of  hut  litUe  tension  is  found.  Continued  bleeding  may  cause  the 
BwelUng  to  inerf*ase  in  size  and  extent  for  liours  or  days.  Karcly — an  artery 
of  rfume  size  l»eiiig  torn — the  tumor  may  pulsate.  A  traniuatic  aneurism  or 
arterial  hematouui  iruiy  Ite  fotuid  in  rare  instances,  and  arterio-venous  aneurism 
Bus  also  beeti  oht?erved. 

"  Examination  of  Hematomata. — In  examining  hematomata  lying  beneath  the 
^alea  the  foiinwfug  p(■culi!^rilil^s  are  to  be  borne  in  mind:  The  tissues  at  the 
border  of  the  hematoma  so4»n  become  infiltrated  witli  blood,  and  later  with 
fibrin.  As  the  examining  finger  jiassc^s  across  this  border  and  depresses  tlie 
scalp  into  e<»nt«et  with  the  skull,  the  bone  may  feel  as  though  dcpresserl.  The 
true  condition  can  he  recognized  by  pressing  and  stroking  the  intiltrated  l)*»nler 
of  the  hematoma;  tlie  blood  clot  and  fibrin  are  thus  pressed  away,  and  the  sen- 
eatiun  given  to  the  finger  of  a  depression  in  the  skull  disappears.  Usually  sueli 
heuuitomata  are  rapidly  absurlied  and  disajjpear  in  a  few  days;  in  rare  cases  the 
flnrtnating  tumor  may  remain  for  several  weeks.  The  introduclion  of  an 
aspirating  needle  intt>  the  tumor  withdraws  partly  disintegrated  blood.  Con- 
tusions of  tlje  scalp  rarely  produce  a  subperiosteal  hematoma  in  adults.  The 
lesion  is  more  eommon  in  childivu,  and  the  effusion  is  often  limited  to  one  bone 
or  by  tendinous  insertions.  The  different iiil  diagnosis  from  s idm pone u rot ic 
heTuatormita  is  not  easy. 

Associated  Lesions. — Hematomata  of  the  scalp  are  often  associated  with 

the  sympt^iujs  of  (^unmotio  cerebri,  concussion  of  the  brain,   as  w*ell   as  with 

fissured  fractures  of  the  vertex.    Definite  symptoms  of  compression  or  laceration 

I  of  the  brain  are  ncH  present  unless  the  degree^  of  violence  w^as  extreme.     While 

hematomata  of  the  scalp  rnroly  require  c>i)erati%'e  treatment,  they  may  Ixjcome 

infected  through  abrasions  of  tlie  scalp  or  through  severely  contused  skin  areas 

which  bc^come  necrotic.     The  surgeon  will  do  well,  therefore,  to  shave,  disin- 

:  feet,  and   protect  the  overlying  skin.     When  infection  occurs  the  diagnosis 

Iw^'ciunes  that  of  abscess  or  phlegmon  of  the  scalp.      (See  Phlegmon  of  the 

Scalp.) 

[        Edematous  TEmor  of  the  Scalp  in  the  New-bora   (CaptU  suceedaneum). — 

During  labor  that  jnn"tion  of  the  jnvsenting  bead  not  subjected  to  the  uniform 

L-omjiressifni  of  the  parturient  en  mil  iKvonies  the  seat  of  edema  and  ecehymosis. 

Ihiring  I  ho  curlier  |mrt  of  hdH>r,  the  edema  takes  phux^  in  that  |Kortion  of  the 

1  isr»alp  eneireh*d  by  the  lM>rdcr  of  the  cervix.     The  edematous  area  is  eircuhir. 

I  Ihiring  the  delay  which  oc^eiirs  at  the  jierineum  the  vidva  may  act  in  a  similar 

I  aiannor^  the  edematous  are^  is  oval,     Twq  such  areas  ma^^  thus  exist  on  th^ 
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same  head.  If  the  membranes  have  remained  unbroken,  or  the  labor  has  ten 
rapid,  the  tumor  will  be  small  or  absent ;  if  the  pelvis  is  contracted  or  the  later 
long,  it  will  be  larger.  At  birth  the  scalp  will  be  swollen  and  edematous  over 
a  rounded  or  oval  area  whose  situation  varies.  In  left  occipito-anterior 
positions  the  tumor  forms  over  the  posterior-superior  angle  of  the  right  parietal 
bone.  In  right  occipito-anterior  cases,  over  the  corresponding  point  on  the  left 
side.  In  occipito-]X)stcrior  positions  the  tumor  will  be  over  the  anterior  angle 
of  that  parietal  bone  which  is  turned  toward  the  pubic  arch.  The  color  of  the 
tumor  is  dark  red  or  bluish  red  at  birth,  and  if  blood  is  extravasated  into  the 
tissues  goes  through  the  ordinary  ecchymotic  changes.  Disappearance  of  both 
tumor  and  discoloration  is  rapid,  and  occurs  after  a  few  days.  In  cases  where, 
owing  to  a  large  head  or  a  shortened  conjugate,  the  head  is  exposed  to  prolonged 
or  severe  pressure  from  the  promontory  of  the  sacrum,  oval,  rounded,  or  linear 
contusions,  abrasions,  and  excoriations  may  be  present  at  birth  on  that  portion 
of  the  fetal  head  exposed  to  pressure. 

Cephalhematomata  of  the  New-bom, — Pressure  exerted  upon  the  fetal  head 
by  the  pelvic  walls  of  the  mother  during  labor  may  cause  lacerations  of  the 
blood-vessels  of  the  pericranium  along  the  lines  of  the  sutures,  and  stripping 
of  the  pericranium  from  the  bone.     Less  often,  the  vessels  beneath  the  galea  , 
are  torn.    Such  lesions  are  said  to  occur  once  in  tvvo  hundred  labors.    Bending,    j 
or  actual  fracture,  of  the  cranial  bones  is  a  rare  concomitant  of  this  condition,    * 
and  may  be  associated  with  intracranial  hemorrhage.     As  the  result  of  sub- 
pericranial  bleeding  a  fluctuating  tumor  of  some  size  may  be  observed  at  birth 
or  after  a  few  hours — commonly  in  the  parietal  region.     They  are  to  be  differ- 
entiated from  ence])halocele  from  the  fact  that  the  latter  occurs  in  the  middle 
line.      (See  Encephalocelc.)      These  hematomata  soon  develop  the  following 
characters :  The  fluctuating  swelling  has  a  sharply  marked,  firm  border  above 
the  level  of  the  included  portion  of  skull,  which,  therefore,  feels  as  though 
depressed;  this  is  due  to  raj^id  production  of  bone  tissue  by  the  pericranium 
along  the  border  of  the  swelling.     The  border  of  the  hematoma  is  thus  8U^ 
rounded  by  a  more  or  less  completely  ossified  bony  ridge.     The  blood  is  ab- 
sorbed in  ten  days  or  so,  and  the  pericranium  again  becomes  attached  to  the 
skull.    The  new  bone  may  also  disappear  in  time  or  remain  as  a  bony  ridge  or 
leave  behind  a  series  of  small  bony  projections  resembling  Wormian  bones 
on  palpation.    Infection  of  cephalhematomata  produces  the  signs  and  symptoms 
of  abscess,  phlegmon,  or  gangrene  of  the  scalp. 

Traumatic  Blood  Cyst. — The  regular  history  of  hematomata  of  the  seal] 
is  that  they  are  rapidly  absorbed  and  disappear.  Sometimes  absorption  doe 
not  occur,  and  a  cavity  remains,  having  a  wall  of  connective  tissue  and  contain 
ing  a  reddish-yellow  more  or  less  turbid  or  clear  fluid.  The  history  of  ai 
injury,  the  presence  of  a  circumscribed  fluctuating  noninflammatory  tunin 
upon  the  scalp,  and  the  character  of  the  fluid  contents,  as  determined  by  aspin 
tion,  establish  the  diagnosis. 
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Anatomical  ObMnrations. — Tlic  blood  supply  of  the  scalp  is  abundant  Scalp 
wounds  usually  bleed  freely.  The  arterial  supply  of  the  scalp  is  as  follows: 
The  forehead  is  supplied  chiefly  by  the  frontal  and  supra-orbital  branches  of 
the  ophthalmic  artery.  The  supra-orbital  artery  emerges  from  the  orbit  at  the 
supra-orbital  foramen.  The  frontal 
artery  emerges  from  the  orbit  at  its 
inner  angle.  Laterally,  and  in  front 
as  well,  the  scalp  is  supplied  by  the 
anterior  and  posterior  branches  of  the 
temporal  artery.  The  main  trunk  of 
the  temporal  crosses  the  zygoma  just 
in  front  of  the  ear,  and  is  covered  at 
this  point  by  a  layer  of  fascia  derived 
from  the  parotid  gland.  It  may  Ixi 
felt  pulsating  ^  to  1  cm.  in  front  of 
the  ear  over  the  zygoma.  Posteriorly, 
the  posterior-auricular  and  the  occip- 
ital arteries  furnish  the  blood  supply 
of  the  scalp.  The  occipital  artery 
pierces  the  cranial  attachment  of  the 
trapezius  muscle  and  becomes  super- 
ficial just  behind  the  mastoid  process 

— imd  on  a  level  with  the  lobule  of  the  ear,  on  a  line  joining  the  external 
occipital  protuberance  with  the  tip  of  the  mastoid  process.  All  these  arteries 
Uiastoniose  very  freely  in  and  beneath  the  skin. 

The  veins  of  the  scalpy  in  general,  follow  the  course  of  the  arteries.     They 
communicate  freely  with  the  veins  inside  the  skull.     The  frontal  and  supra- 
orbital veins,  with  the  ophthalmic ;  the  occipital,  with  the  mastoid  vein.     The 
Bo^alled  emissary  veins  are  also  numerous.     They  pass  through  the  skull  in 
an  oblique  direction,  and  often  communicate  with  the  veins  of  the  diploe.    Some 
of  them  are  small  venous  channels  passing  through  the  skull  at  or  near  the 
sagittal  suture.     These  channels  are  known  as  parietal  foramina ;  they  afford 
communication  between  the  superficial  veins  and  the  superior  longitudinal  sinus 
of  the  cranium.    A  vein  also  passes  through  the  foramen  cecum  of  the  frontal 
bone;  it  unites  the  veins  of  the  nasal  fossae  with  the  suj^erior  longitudinal  sinus. 
The  posterior  condyloid   foramina   transmit  veins   affording  communication 
between  the  veins  of  the  cranial  cavity  and  the  vertebral  veins,  as  well  as  the 
deep  veins  of  the  back  of  the  neck.     In  estimating  the  gravity  of  infectious 
processes  of  the  scalp  these  venous  channels  of  communication  must  be  borne 
in  mind. 

Wounds  of  the  scalp  may  be  incised^  contused  and  lacerated,  punctured,  or 
gunshot  woupds, 


Supply  of  the  Face  and  Scalp. 
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Incised  Wounds. — Incised  wounds  are  those  made  by  sharp-cutting  instru- 
ments. They  are  linear  and  straight  or  curved  in  outline.  If  the  cutting 
instrument  strikes  the  head  in  a  more  or  less  tangential  direction  a  consid- 
erable flap  of  soft  parts  may  be  raised  from  the  skull  or  even  completely  cut 
away.  Such  wounds  may  be  made  by  a  saber  stroke.  Incised  wounds  divid- 
ing the  skin  merely,  gape  but  little,  though  they  bleed  quite  freely.  Wounds 
which  divide  the  galea  gai)e  notably.  In  the  frontal  and  occipital  regions 
transverse  wounds  gape  more  than  those  running  antero-posteriorly.  Bleeding 
from  even  a  small  wound  of  the  scalp  may  be  serious,  or  even  fatal,  if  un- 
checked. The  division  of  one  of  the  larger  arteries  is  readily  recognized  by 
the  rapid  escai)e  of  arterial  blood  in  jets  and  by  the  anatomical  site  of  tbe 
wound. 

Contused  and  Lacerated  Wounds  of  the  Scalp. — Contused  and  lacerated 
wounds  of  the  scalp  are  much  more  common  as  accidental  wounds  than  clean 
cuts.  They  are  caused  by  blows  upon  the  head  with  blunt  objects — clubs  or 
stones  and  the  like — or  by  falls  upon  the  head  against  hard,  rough,  or  angular 
bodies.  They  are  sometimes  produced  by  sudden  violent  traction  upon  the 
scalp — as  when  a  wonum's  hair  is  caught  in  moving  machinery.  Explosions  of 
gunpowdt^r,  dynamite,  and  gun-cotton  ])ro(lucc  extensive  contused  and  lacerated 
wounds  of  the  scalp.  When  the  blow  falls  at  right  angles  to  the  surface  of  the 
skull,  the  wound  is  often  linear,  and  may,  at  the  first  glance,  resemble  an 
incised  wound ;  close  ins])ection  will  show  contusion,  fraying,  and  irregularity 
of  the  wound  edges,  or  contusions  and  abrasions  in  the  vicinity.  Often  the 
wound  edges  will  be  found  infiltrated  with  blood,  or  pockets  containing  blood 
clot  will  be  present.  In  some  cases  when  a  single  blow  has  been  struck  by  a 
sharp  stone  or  a  smooth  clul) — and  notably  if  it  has  fallen  upon  a  bony  ridge— 
the  wounds  may  very  closely  resemble  incised  wounds,  and  the  surgeon  should 
exercise  due  caution  if  called  upon  to  testify  that  a  certain  wound  has  been 
made  by  a  sharp  or  by  a  blunt  object,  as  the  case  may  be. 

When  the  force  meets  the  skull  obliquely,  or  nearly  tangentially,  the  scalp 
may  be  extensively  torn ;  thus,  angular,  rounded,  or  irregular  flajjs  of  scalp 
may  be  stripjK'd  up,  and  even  completely  separated  from  the  head.  Violent 
traction  upon  the  hair  by  machinery  may  tear  the  entire  scalp  from  the  head. 
When  a  flap  is  created,  the  part  of  the  woimd  where  the  violence  was  first 
apj)lied  will  be  contused,  frayed,  or  completely  crushed  and  shredded.  The 
tears  caused  by  stri])piiig  and  traction  upon  the  scalp  are  usually  linear,  and 
resemble  clean  cuts.  The  flaps  usually  include  the  skin  and  the  galea,  but  if 
the  pericranium  was  penetrated  by  the  direct  violence  of  the  blow  or  fall,  it 
may  also  he  included  more  or  less  extensively  in  the  flap. 

Injuktks  to  tjik  Scalp  caused  by  Explosions. — The  injuries  to  the  scalp 
caused  by  explosions  are  sometimes  remarkable.  I  recall  a  case  seen  at  Bellevue 
Hospital,  when  I  was  house  surgeon  there,  of  this  character.  A  d\Tiaimte 
cartridge  ex])loded  among  some  workmen,  who  were  thawing  it  out  over  a  fire. 
Several  of  them  were  killed  outright  j  one  of  them  was  brought  living  to  tbe 
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hfkspital.  Among  liis  injuries  was  a  woimd  wliicli  extended  from  ear  to  ear 
across  the  front  of  his  face;  a  flap  was  thus  created^  inchiding  his  tip|ier  eye- 
lid.-*, the  ii|i|>er  half  ai  hh  nose,  and  his  forehead.  TIiib  flap  was  raisc-d  and 
strip|^>ed  baek  from  his  skull  as  far  as  his  ears;  the  flap  wat?  everywliere  tilled 
with  little  stones  and  splinters  uf  wood  ;  miiny  stones  were  euihedded  in  bis  skull* 
His  eyes  were  destroyed.  Several  himd n*d  stones  and  splinters  were  removed 
frc>m  this  dFea<lfnl  wound  and  from  liis  eliest  and  arms.  One  w^t>L>den  splinter, 
six  inelirs  luuij^  entered  liis  right  forearm  at  it.^  middle,  and  was  removed  from 
his  npfit*r  arm  near  the  shoulder.  He  survived,  altliough  blind  and  mueh 
disfigured, 

PuEctured  Woundfl  of  the  Scalp.^ — Punetured  wounds  of  the  sealp  oeeur  for 
the  must  {mrt  as  the  result  of  stabs  with  knives,  daggers,  and  the  like;  tbey 
may  extend  heneatli  the  8ea]|)  for  a  eonsideralde  distanee,  and  are  often  aeeoui- 
panied  by  injuries  of  the  skull.  A  stab  thiwuward  in  the  temporal  region  may 
pass  to  the  inner  side  of  the  zygomaj  and  thus  wound  the  deep  temjioral  artery, 
giving  rise  to  serious  bleeding,  and  possibly  rendering  a  ligature  of  the  exteraal 
carotid  artery  netx^ssary. 

GnEshot  Wounds  of  the  Scalp, — Wounds  of  the  head  made  by  rifle  bullets 
and  by  sliotgnns  fired  at  close  range,  or  by  jiortions  of  shell  or  other  heavy  projec- 
tiles fired  in  battle,  are  quite  ecimmonly  immediately  futal^  involving,  as  they 
often  do,  injuries  to  skull  and  brain  of  a  rlestruetive  eba  meter.  Won  mis  in- 
volving the  sealp  merely  will  usually  have  lieen  made  by  revolvers  of  small 
ealil**r  and  low  veloeity,  or  by  sjieut  l>alls  from  rifles,  or  l>y  small  shot  fired 
froni  a  shotgun  at  a  cc^nsiderahle  distanee.  These  wounds  present  three  com- 
mon ^i)es: 

1,  The  bullet  strikes  the  bead  squarely,  but  is  of  small  size,  is  composed  of 
8«3ft  lead  driven  at  a  low  vehxdty,  and  thitteus  against  the  skull  not  fur  froui 
the  wound  of  ent  ranee. 

2.  The  bullet  cuts  a  mere  groove  in  the  sealp,  following  more  or  less  the 
contour  of  the  skull  for  some  distmux?. 

3-  The  bullet  enters  the  sralji  aud  cuts  a  canal  of  considerable  length  l>e- 
tiveen  the  galea  and  the  skull,  ]>assing  out  again  at  a  soiuewbat  distnut  point, 
or  lodging.  In  a  wound  of  iliis  last  kind  the  bullet  may  be  sr»  iletlri-ted  from 
its  course  by  the  skull,  on  the  one  hand,  and  by  tlie  dense  a|wmpurosis  on  the 
other,  that  its  path  may  partly  eueirele  the  head,  so  tliat  the  wound  of  exit  may 
lie  nearly  or  quite  op|Misite  to  the  wound  of  entrance,  erentiug  an  infereuee  that 
the  IniUet  has  passed  through  the  skull  and  the  cranial  cavity.  The  absence  of 
a  linle  in  the  skull  and  of  syiuiitoms  of  injury  to  the  brain  will  usually  prevent 
this  erroneous  conclusion. 

Bird-shot  Worxos. — Wounds  made  by  bird  shot  vary  much  m  character, 
according  to  the  range  at  which  the  s!iot  was  fired.  If  the  range  is  short,  aud 
the  load  strikes  the  liead  or  any  portion  of  the  body  squarely,  a  large  ragL^^l 
hole  is  pro<lueed  with  iirent  dostniction  of  tissue.  The  flistnnce  at  which  sucli 
an  injury  will  be  produced  dej^'uds  ujK>n  the  size  and  boring  of  the  gun  rather 
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than  upon  the  size  of  the  shot  used,  since — for  a  distance  sometimes  exc 
twenty  feet — the  eflFect  produced  by  the  shot  traveling  en  massCy  or  but  little 
separated,  is  that  of  a  single  large  missile.     For  example,  a  man  was  aeci-    . 
dentally  shot  in  the  loin  by  his  companion.     The  gun  was  a  twelve-gauge  shot- 
gun loaded  with  the  usual  charge  of  smokeless  powder  and  an  ounce  and  an     , 
eighth  of  Xo.  S  shot ;  the  range  is  said  to  have  lieen  twenty  feet.     A  large  hole 
was  torn  in  the  loin  lx»hind,  and  a  still  larger  hole  at  the  point  of  exit  in  front, 
through  which  coils  of  torn  intestine  ])rotruded.    At  greater  ranges  the  wounds 
made  by  the  jK?llets  are  discrete,  and  the  penetration  varies  with  the  range  and 
the  size  of  the  jK^llets.     (See  chapter  on  Gimshot  Wounds.)     Shotgim  wounds 
of  the  head  may  l>e  followed  by  fatal  results,  even  when  the  range  is  consider 
able  and  the  jiellets  small  in  size.     For  examj)le,  in  a  case  reported  by  Dr. 
Lewis  Stimson  a  single  pellet  of  Xo.  7  shot  entered  a  thin  portion  of  the  frontal 
bone  just  below  the  inner  end  of  the  eyebrow  and  produced  a  fatal  injury  of 
the  brain. 

Examination   of  Wounds  in  Diagnosis. — The   examination   of  wounds  for    , 
diagnostic  purj)oses  should  \\c  made  with  painstaking  observance  of  the  niles 
of  asejisis.     AYhen  it  is  reuieml)ered  that  the  most  trifling  wound  of  this  region 
may  result  fatally  from  ervsijK?las  or  intracranial  suppuration,  the  weight  of    ] 
this  caution  Ix^comes  clear.    Scrubbing  and  shaving  the  scalp  over  a  eonsiderahle    j 
area  should  precede  any  ex]>loration.     Rublier  gloves  should  be  worn,  and  every    ] 
possible  effort  should  he  made  to  avoid  contamination,  whether  the  wound  be 
already  infected  or  not.     The  imi>ortant  punts  to  \ye  rememl)ered  are:  Does 
the  woimd  divide  merely  the  skin,  or  is  the  galea  also  divided  ?     Is  the  peri- 
cranium separated  from  the*  skull  i    Is  the  skull  itself  injured  ?     Is  any  impor 
taut  vessel  divided  or  a  nerve  trunk  ?    Is  a  foreign  body  present  in  the  wound 
— a  portion  of  the  iustrumeut  which  produced  tlie  wound,  or  hair,  or  dirt,  or 
gravel,  or  a  bullet,  etc.  (    Are  the  edges  of  the  wound  contused  to  such  an  extent 
that  their  vitality  is  h^st  or  imjxTiled  i     Is  the  woimd  infected,  and  to  what 
extent  ? 

Does  the  Wound  Divide  ^Ierely  the  Skin,  or  is  the  Galea  auso 
Divided?  Is  the  PERURAXirM  Separated  from  the  Skull?  Is  thi 
Skull  Itself  Ixjikkd? — The  depth  and  extent  of  incised  and  of  contused 
and  lacerated  wouikIs  is  often  apparent  at  the  first  glance  after  the  wound 
has  been  wijKMl  clean  of  blcHxl,  foreign  material,  or  pus,  as  the  case  may  be^  and 
yet  this  is  not  always  so.  If  the  wound  is  small,  it  may  be  impossible  to  «e 
whether  the  injury  involves  the  skull  or  not.  We  then  have  recourse  to  the 
use  of  a  sterile  instrument,  a  prolie,  the  handle  of  a  scalpel,  or  the  like,  or  a 
finger  projx?rly  protectenl  by  a  sterile  glove.  We  may  then  at  once  discover  by  the 
presence  or  absemx^  «>f  a  grating  sensation  transmitted  to  the  hand  whether 
the  skull  is  exj)osed,  and  often  whether  the  surface  of  the  skull  is  smooth,  or 
whether,  on  the  other  hand,  an  abrujit  ridge  is  j)resent,  indicating  a  fractiite. 
We  may  be  misled  in  certain  cases ;  when  the  jx^ricranium  is  stripjied  up  from 
the  skull,  the  instrument  may  rise  suddenly  from  the  denuded  bone  upon  the 
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5trippetl-up  jiericTaniiiiii  to  a  higher  level,  iind  tliius  the  senaatian  of  a  slight! j 
depressed  friietiire  along  the  line  of  the  strip]Ted-up  ix^riosteum  may  be  very 
diBtinet.  If  iiiiahle  to  decide  piJsitively,  we  enlarge  the  wound  and  verify  the 
condition  by  direet  vii?ion. 

Ls  Ar^iY  lMFoiiTA:s'T  Vkshel  Diviiif-'is  int  A  Xkrve  Trcnk?^ — Any  consider- 
able bhxKl-vesselj  if  divided,  will  ii^imlly  make  itself  evident,  either  at  onee» 
or  during  I  lie  eleanjsing  u|ii'rati<insj  if  the  w<inn<l  he  reeent*  The  main  trunk 
and  two  prineiiml  hranehes  uf  the  deep  temporal  are  t^o  inneee^isihle  that  liga- 
ture of  the  external  carotid  is  preferable  to  an  attempt  to  ligate  the  wounded 
vessel  itself.  The  division  of  the  sni^ra-orbital  nerve,  and  its  subsequent  inelu- 
sion  in  a  sear^  may  give  ri^t^  to  neuralgia. 

Is  A  FoKEiGN  Buny  PitKSKNT  IN  TUE  WouND? — Forcign  bodies  are  to  be 
searched  for  in  contused  and  lacerated  wounds,  but  more  e.siK^eially  in  punc- 
tured wounds — such  as  are  enused  by  a  stab  with  a  [>enknife  or  the  like.  Stieh 
mstrnnie!its  are  usually  eapalde  of  infecting  a  womid,  au<l  if  tlieir  presence 
is  probable,  careful  search,  enlarging  the  woundj  if  necessary,  is  desirable,  not 
only  for  their  extnictiun,  but  to  exclude  |>LTforati<»n  of  the  skull,  Ounshivt 
wounds,  on  the  other  hand,  do  not  necessarily  demantl  stuireli  for,  and  extrac- 
tion of,  the  bullet,  if  this  is  known  to  be  lodged.  In  ease  the  site  of  tbe  bullet 
can  l)e  seen  or  felt  through  tbe  skin,  removal  is  jn^oiK/r;  but  indiscriiriinate  tn'ob- 
ing  is  unwise  and  unnei-essary.  If  the  skin  runtice  is  cleaned,  these  wounds 
often  heal  per  primanK  The  site  of  any  metallic  foreign  bo<ly  cndiedded  in 
tbe  si*alp  can  sometimes  Ije  apj>reeiatcd  by  tbe  use  of  the  fluoroscojie,  and  usu- 
ally by  means  of  a  radiograplu     {8ee  the  Vse  o{  X-rays  in  Surgical  Diagnosis.) 

To    WjJAT    ExtK.\'T    is    the    ViTAUTY    of    TUK    Wt»rNl>    Edc;KS    iMeKJULED? 

— The  scalp  is  so  abundantly  sn|)plied  with  bkM]»d  that  even  flaps  whieli  ajijx'ar 
to  lie  much  contused,  and  whose  living  connections  are  siiudl,  nuiy  still  lie 
exjieeted  to  survive,  either  entirely  or  in  jiart.  Accordingly,  too  hasty  a  judg- 
ment should  not  l>e  fonia^d,  since,  niidt^r  careful  asepsis,  nothing  will  \ie  lost 
by  waiting  f<*r  actually  dead  tissue  t<*  distinguish  itself  from  the  living. 

Is    INFECTION   PhESENT   IN    THE   WtHTND,   ANO  TO    WuAT    ExTENT '^ While 

nearly  every  accidental  wound  t>f  the  scalp  may  \ye  regarded  as  a  jxissibly 
infected  wound,  and  lie  treated  accordingly,  we  now  n*fer  esfiecially  to  wriunds 
in  which  infection  of  one  sort  or  another  is  already  present.  The  scalp  should 
be  shaved  over  a  large  area  surrounding  tlie  wound  in  order  t()  make  a  proj»f^r 
examination.  If  infected,  usually  a  boggy  edematous  condition  of  the  scalp 
will  lie  noted,  and  the  size  of  this  area  is  often  a  fair  index  of  the  extent  of 
the  infection.  Kedness  of  the  skin  is  not  marked  unless  crysij>cdas  is  present. 
The  wound  surface  will  be  ff>und  covered  with  pale  granulations  or  with  slough- 
ing tissue;  tlie  edges  will  often  Ik*  slightly  everted;  a  purulent  exndate  will 
usually  W*  evident  upon  jaressing  tlie  scalp  near  the  wfumd ;  its  absence  does 
not  preclude  infection.  If  the  WYUind  has  fienetrated  the  galea  the  exudate  is 
often  confined  beneath  this  layer,  and  exploration  of  the  wound  with  an  instru- 
a  gloved  finger  may  he  necessary  to  detect  its  presence.     Should  the 
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amount  of  purulent  discbarge  seem  excessive  for  the  size  of  the  wound,  such 
an  accumulation  is  probably  present,  and  incisions  in  the  scalp,  often  of  large 
size,  will  be  necessary  to  determine  its  extent  and  provide  for  projier  drainage. 
If  infection  has  extended  beneath  the  pericranium,  the  pus  will  be  foimd  be- 
neath this  layer  and  bare  bone  will  be  seen  and  felt.  If  the  skull  itself  is  the 
seat  of  pyogenic  infection,  the  bone  will  appear  of  a  yellowish-green  color. 

If  the  infection  is  extensive,  or  of  a  severe  type,  constitutional  symptoms 
will  be  present — headache,  a  rise  of  temperature,  prostration,  anorexia,  and  a 
leucocytosis  of  greater  or  less  intensity.  Inasmuch  as  the  spread  of  purulent 
infection  in  the  deeper  layers  of  the  scalp  is  often  of  an  insidious  character, 
and  its  results  disastrous — including  not  only  extensive  necrosis  of  tlie  galea, 
but  also  infection  of  the  skull  itself,  and  of  the  sinuses  and  meninges  of  tbe 
brain,  leading  to  fatal  pyemia  or  meningitis — ^no  pains  should  be  spared  on  j 
the  part  of  the  surgeon  to  render  his  diagnosis  complete  at  once ;  if  necessary,  . 
by  the  administration  of  an  anesthetic  and  exiJoration  through  proi)er  incisions.    ^ 

DISEASES    OF   THE    SCALP 

Erysipelas  of  the  Scalp. — Wounds  of  the  scalp  appear  to  be  peculiarly  liable 
to  erysipelatous  infection.     The  region  is  one  not  commonly  kept  as  clean  as    ] 
the  rest  of  the  person,  and  the  hair  harbors  many  bacteria  very  difficult  to    I 
remove  by  ordinary  means.     The  point  of  inoculation  is  in  many  instances  a 
wound    of    the    scalp    itself,    and,    in    perhaps    a    still    larger    number  of 
cases,    the    disease    begins    in    a    wound    of    the    face,    the    scalp    becoming 
involved   by   the    extension   of   the    process.      Ulcers   upon    the    face  or  in 
the  nasal  fossie,  or  suppurative  processes  in  the  antrum  or  frontal  sinus,  aie 
not  uncommon  sites  of  infection.     The  infection  may  take  place  in  a  mere 
abrasion,  or  in  a  wound  of  any  size  during  any  stage  of  the  healing  process, 
or  in  a  w^ound  already  infected  with  pyogenic  microbes.     If  a  clean  granulat- 
ing wound  1)0  present,  the  healing  process  may  be  but  little  affected  by  the  new 
infection ;  or,  on  the  other  hand,  the  wound  surface  may  become  covered  by  a 
diphtheritic-looking  membrane  or  become  gangrenous.    In  a  suppurating  wound 
infected  with  erysipelas  the  amount  of  purulent  exudate  will  often  be  notably 
diminished.     Very  often  constitutional  symptoms  will  precede  the  local  signs 
some  hours  or  a  day.     There  will  often  be  a  sharp  chill,  followed  by  a  rise  of 
temperature,  headache  and  prostration,  a  coated  tongue.     Discomfort  in  the 
stomach,  and  even  vomiting,  are  not  uncommon  prodromal  symptoms.    Leuco- 
cytosis, with  relative  increase  in  the  polymorpho-nuclear  cells,  is  regularly  pres- 
ent.    When  the  local  lesion  appears,  the  affected  portion  of  the  scalp  will  be 
red,  swollen,  and  edematous ;  the  borders  of  the  red  area  will  be  sharply  cir 
cumseribed  from  the  surrounding  skin,  but  blisters  usually  do  not  form,  afi 
they  do  upon  the  face.     The  subjective  symptoms  of  burning  and  itching  are 
present. 

In  some  severe  cases  of  erysipelas  of  the  scalp  it  is  desirable  that  the  entire 
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scalp  should  be  sliav(^<l ;  in  lljis  miiiiiipr  alone  e:m  tlie  progress  of  tlie  <]isease  be 
watelie<l  intelligently,  and  tlio  couiplications  recognized  and  met,  if  they  occur, 
Snlx'utinii'Oiis  aljstvssps — if  sneli  oeeiir — can  ho  notoxl  at  tJiiee  and  ineisfMl ;  and 
det?i»-seated  stM'alled  |ildegiiunHiiis  arena  of  siippiinitiim  an*l  neerosis  of  tlie  deep 
layers  of  the  sealp  are  less  likely  to  pass  unreeoguized  in  llieir  early  stages,  as 
well  as  the  dosky  patches  on  the  skin,  wliieh  indicate  perforation  by  the  deei^er- 
seated  foci  of  Rii|»pu ration. 

TliC  soealled  Iteatt  symptotfmj  aeeonipanying  erysipelas  in  tliis  regi rm,  are 
often  the  canse  of  tbo  gravest  anxiety.  lleadaeliOj  delirinm,  and  stupor,  fol- 
lowed in  bad  rases  hy  coioa,  are  often  observed.  In  some  of  the  more  severe 
cas^*s  these  syniptojns  are  marked,  and  yet  the  patients  recover.  Tt  is  not  always 
possible  in  a  given  ease  to  say  during  tlie  jirogress  of  the  disease  whether  the 
tlireatening  synipff>iv)s  are  due  merely  to  tlie  severity  of  the  constitutional  p>i- 
soning,  or  to  a  septic  tbrondMiplilebitis  of  the  sinuses  of  the  lirain,  or  to  menin- 
gitis. The  occurrence  of  vondting,  convulsions,  of  ocidar,  or  other  palsies, 
and  later,  of  deep  coma,  i>oint  to  an  intracranial  invasion.  Erysipelatous  infec- 
tion of  tbe  tissues  of  tlie  orbit  is  not  infrcfjuently  conijilieated  witli  invasion 
of  the  ophtliahiii*'  vein,  and  so  of  the  sinuses  of  the  skull,  Tn  the  cases  eoni- 
jilicated  by  iatrneranial  suppuration  the  avenue  of  infection  may  lie  through 
imo  or  otlier  set  of  emissary  veins,  or  tbniiigb  tlie  IvmpbatieSj  or  along  tbe 
sheaths  of  tbe  cranial  nerves,  Tbe  intracranial  process  may  consist  of  puru- 
lent thromK^jrhlebitis  of  tlie  venous  sinuses,  followed  sonietimea  by  pyemia; 
or  of  meningitis.  (See  I>iseas**s  of  tlie  ]>rain  and  its  Adnexa.)  The  oecur- 
rence  of  furious  deliriuni  in  Uie  course  of  erysij>elas  of  tbe  scalp  is  not  uncom- 
mon among  cbronic  al<Milifdics. 

Subcutaneous  Abscesses  of  the  Hairy  Scalp. — -The  subcntanernis  abscesses  of 

tbe  hairy   scalp,   wlietber  wcurring  as  a  complication   of   erysipelas   or   from 

other  causes,  are  to  be  rwogni/.ed — as  are  similar  lesions  elsewhere — nnuudy, 

by  the  formatit^n  nf  a  painful,  tender,  red,  eircumscrilM*d  swelling,  sliowing  in 

its  hiter  stages  the  sign  known  as  tluetnation,  giving  the  sensation  of  elastic 

tension  to  tbe  examining  fingt^rs.     Tbe  det\p-sea1ed  pblegmonrais  intlammations 

of  the  scalp,  involving  tlie  galea  or  tbe  pericranium,  or  both,   are  aometimea 

less  easily  rerH>gnized  than  suj»erli(*iai  abseesses.     Shaving  the  sealp  facilitates 

the  examination  gi^eatly.     A  boggj^  edematous  condition  of  the   scalp,  often 

without  redness  of  tlie  skin,  will  be  found  tipon  examination.     Tenderness  may 

he  marked,  hut  in  some  of  tbe  nn>rG  seveit^  necrotic  inflamnuUions  may  lie  slight. 

Fluctuation  may  be  present,  obscure,  or  absent.     The  general  symptoms  are 

lieadache,   a   septic  tem|K*rature,    a  rapid,    and   later   a  feeble   pulse.      Death 

inay  oecur  from  the  severity  of  the  st^i^tic  prisoning  or  from  invasitm  of  (be 

intermr  of  the  craniufii. 

I'jxin  incision  tlie  galea  may  be  more  or  less  completely  necrotic,  and  the 
loose  connective  tissue  beneath  may  lie  frniud  iufiltraled  with  pus,  or  a  large 
cavity  or  a  stories  of  cavities  filled  willi  pus  may  exist  beneath  the  {qjnueurosis. 
If  unrelieved  by  incision,  a  large  portion  of  the  scalp  may  be  lifted  fn>m  the 
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skull,  forming  a  loosely  fluctuating  sac  filled  with  masses  of  necrotic  tissue 
and  pus.  Cilangronous  ])orforati(m  or  sloughing  of  the  skin  may  occur  at  vari- 
ous points,  and  the  pus  may  burrow  deej)ly  into  the  neck  along  the  intennus- 
cular  planes  or  into  the  temporo-maxillary  fossa.  In  some  cases  putrid  decom- 
position of  the  tissues  takes  place,  and  infection  with  gasogenic  bacteria  will 
be  accompanied  by  an  emphysematous  condition  of  the  tissues,  recognizable  by 
a  peculiar  elastic  consistence  and  by  crepitation  on  palpation  and  by  the  escape 
of  bubbles  of  gas  mixed  with  thin  purulent  fluid  when  the  incised  tissues 
are  compressed.  (See  Bacteria  of  Surgical  Infections.)  The  course  of  the 
more  severe  types  of  these  processes  is  sometimes  terribly  rapid,  and  death 
may  occur  very  early,  with  the  symptoms  of  profound  intoxication — headache, 
delirium,  stupor,  coma,  a  feeble  pulse,  a  high  temperature,  rapidly  ending  in 
collapse.  The  degree  of  leucocytosis  will  vary.  If  the  tissues  have  time  to 
react  after  the  invasion  of  the  bacteria,  leucocytosis  will  often  be  marked,  but 
in  the  most  rapidly  fatal  cases  this  sign  may  be  absent. 

Malignant  Pustule  or  Anthrax. — The  malignant  pustule  or  anthrax  is  not 
very  common  upon  the  hairy  scalp.     (Sec  Anthrax.) 

Eczema  of  the  Scalp. — This  disease  occurs  in  an  acute  form  upon  the  heads 
of  neglected  infants  and  young  children.  The  dried  exudate  from  the  inflamed 
skin  collects  in  thick  crusts,  cementing  the  hair  into  a  firm  mass  over  consid- 
erable areas.  After  the  crusts  are  removed,  the  red,  moist  surface  of  the  skin 
is  scarcely  to  be  confounded  with  other  conditions.  Before  the  skin  can  be 
properly  exposed  for  observation  and  treatment,  it  is  often  necessary  to  soften 
the  crusts  with  olive  oil  or  the  like,  and  to  cut  away  the  hair.  In  older 
children  eczema  of  the  scalp  is  often  the  result  of  the  presence  of  pediculi 
Continued  scratching  with  infected  finger  nails  gives  rise  first  to  an  eczemi, 
and  later  to  pyogenic  infection  with  the  production  of  subcutaneous  abscess 
l)ehind  the  ears  and  along  the  border  of  the  hair  at  the  back  of  the  neck.  The 
recognition  of  the  nits  or  ova  of  the  pediculi  attached  to  the  shafts  of  the  hairs 
is  easy,  and  clears  up  the  cause  of  the  trouble  at  once.  The  ova  are  small 
ovoid-shaped  bodies  of  a  dirty-white  or  brownish-white  color  attached  to  the 
shafts  of  the  hairs  by  a  cement  furnished  by  the  female  louse.  The  lymphatic 
glands  of  the  nock  are  often  enlarged  and  tender,  and  sometimes  suppuratft 
An  interesting  sign  of  the  nervous  irritation  produced  by  these  parasites  tf 
observed  in  many  cases — namely,  a  typical  torticollis  or  wry-neck,  attended 
by  tonic  rigidity  of  one  sternomastoid  muscle.  Removal  of  the  parasites  and 
of  the  eczema  by  cutting  the  hair,  and  appropriate  local  applications,  is  fot 
lowed  by  speedy  improvement  and  cure  of  the  Avry-neck. 

Furuncles. — Furuncles  do  not  ordinarily  occur  upon  the  hairy  scalp,  but 
a  favorite  location  for  them  is  upon  the  back  of  the  neck  at  the  junction  of  tl»  ] 
hair  with  the  naked  skin.     These  infections  of  the  hair  follicles  begin  as  I 
minute,  tender,  inflamed,  red,  swollen  area  in  the  skin,  resembling  an  acK 
pustule.     In  the  course  of  a  few  days  the  inflamed  area  is  very  red  and  hot 
In  the  center  of  the  conical  swelling  can  usually  be  seen  a  yellow  point  co^ 
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tred  by  the  thinnefl-mit  lioniy  liiyer  nf  the  skin,  representing  tho  orifice  of  the 
affcH'tcd  hair  folHcK^  It'  luineturcf!,  c>r  iiUowed  to  nqjture,  several  drops  of 
pus  e.s<.*a[H:%  folli^wt'd  hy  a  iviiiiiito  slough;  a  eratrrlike  (»[>i:'iiiiig  in  the  renter 
is  left  in  the  skin  witli  shiiighy  walli^.  Under  iq»[irutiriale  snrgietil  ineisiun 
and  disinfection  tlie  discomfort  is  speedily  lessened  and  the  disease  shortened. 
Tlio  niierohcs  r^oneerned  in  tlie  produ(*ti<jn  nf  fnrnnHes  are  usually  St aphy lo- 
ot N?ens  an  reus  and  all>ns,  and  the  same  is  trne  of  earhnnele.  Tlie  presence  of 
nuinerons  fnrnneles  nsnally  indicates  a  depressed  state  of  general  health.  The 
patient  shonld  he  carefully  examined  fi^r  causes  of  sneh  dejiression.  Sneh  a 
cause  may  l>e  diahetes,  slow  or  injperfect  convalescence  from  acute  diseases 
(typhoid  fever^  for  example),  alcoholism,  nncleanly  habits,  etc. 

Carbnncle.^ — Carhnncle  does  not  ordinarily  occnr  npon  the  hairy  scalp;  the 
common  site  is  the  hack  of  tlie  neck,  and  the  proc*ess  often  invades  the  scalp 
as  high  as  the  level  of  the  ears.     The  disease  may  he  regarded  as  a  congeries 
of  fnrnneles,  hot  the  necrotic  inflammation  extends  into  the  snlx»ntane<:>us  tis- 
Bues  as  deeply  as  the  surface  of  the  ninscles,  and  in  hiid  cases  may  involve  the 
intermuscnlar  planes.     The  recognition  of  earhnncle  is  easy.     A  ])ainfiil,  len- 
der, hard,  and  brawny  swelling,  usually  rounded  or  conical  in  contour,  occupies 
tlie  back  of  the  neck.     The  size  of  the  affected  area  varies;  it  may  extend  from 
ear  to  ear.     The  skin  is  at  first  red,  later  {uirple,  and  finally  is  jierforated  over 
small  areas;  here  and  there,  through  these   aj)ertures,   pus  and   fragments  of 
broken-down  tissue  escajie.     If  untreated,  the  entire  mass  of  necrotic  skin  and 
connective  tissue  may  be  cast  off^  h-aving  a  deep,  undermined,  ragged  cavity 
lined  w^ith  sloughing  connective  tissue.      Under  less  fiivornblc  couditions  the 
;dbease  may  extend  duwiiwartl  into  the  snlx^ntaneous  tissues  of  the  back,  and 
that  without  showing  ntiieh  evidence  of  its  progn^ss  in  the  riverlyiug  skin.     Car- 
buncle is  a  disease  nf  de|>rcssed  states  of  vitality.     It  is  coimiam  in  the  cnurse 
I  of  diabetes,  and  is  frequently  the  cause  of  death  in  tins  disease.     Carbuncle  is 
I  not  uneomuKHi  during  ailvanced  life,  and  is  rare  in  childliotnL     Dehility  from 
acute  and  chronic  diseases  and  from  the  effects  of  bad  fuod  and  exposure  favor 
j  its  oeenrrence.     The  pain  of  carbuncle  is  often  severe,  and  in  the  early  stages 
I  the  inflamed  skin  is  exquisitely  tender.     When  the  skin  and  subcutaneous  tis- 
1  sues  becoHJo  necrotic  the  pain  may  subside.      This  is  esi>ecioIly  true  in  the 
[  dial>etic  and  ft»eble,  in  whom  the  inflamuuitory  reaction  of  the  tissues  is  slight. 
\1  have  known  instances  of  this  kind  where  the  patient,  his  friends,  and  even 
hin    physician  have  been   thus  lulled  info  a   perilously  false  sense  of  security, 
even    when    the   proft^undly   sejrtic   patient   was    witbin   a   rbiy   or   two   uf   Ids 
death. 

'  The  ron.^f!lu(iona1  sffttrplomfi  of  carlamcle  vary  in  intensity  with  the  extent 
^f  the  Icsiiin  and  the  resisting  powers  of  the  jiatient.  In  the  diabetic  the  synip- 
jtcims  are  tho*^o  of  profound  depression  of  all  the  vital  functions.  The  fever 
i«  seldom  high,  but  the  pulse  is  ra]iid  and  feeble  from  the  first.  These  patients 
Ure  weak  and  prristrated,  and  the  most  piwerful  stimulating  measures  produce 

[little  or  BO  effect     0])erative   removal  of  the  infected  tissues  is  sometimes 
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successful,  Init  diabetic  coma  or  death  from  septic  absorption  are  the  m\A 
endings  *if  \hvi>e  cases.  Carbuncle  affecting?  persons  in  otherwise  fairly  pnn\ 
conditinn  rarely  presents  daii^cruus  svnipiouis  of  constitutional  |»is<miti2^ 
provided  fipcration  is  undertaken  early.     The  fever  and  prostration  are  mAi^t- 

ate,  and  a  rapid  return  lu  a 


normal  condition  follows  \h 
removal  of  infe<*te<l  imw^, 
TuberculoTia  TTlccr*— k* 
pus. — TiilK-reulous  iil(t*fs  of 
the  scalp  ma}'  occur  8iruii(t- 
ary  to  titberculoua  pritf^ti- 
tiri  or  osteitis  of  the  cnirtbl 
bones — notalily  from  mvhW* 
ear  and  mastoid  disease*.  Iti* 
pus  of  the  sealp  is  rare  ev 
ce|)t  as  an  extension  fnao 
the  face,      (See  Lnpn^.) 

SypMiitic  Lesions  of  tke 
Scalp. — ( litificrc  of  ihv  m\} 
1  a  ay  tx*e  u  r  fro  1 1  \  inc<  11  :i  t  <*  (*• »«- 
tagion,    hut    is    excci**lin£:ly 
rare.       Secontlanj    macitki^ 
pap  ales  J    and    puntuks  bk 
conmion  on  the  scalp;  lli»0*  1 
are    ctmnnonlv    fi<*aly,    ' 
tlie  fonnatii>n  of  cniftts, 
offen  itch.      Along  tlu*  I 
der    of    the    hair   npi»n  ti*r 
forehead  they  conslilutr  titf 
**  t'orona  venerisw''     ^'wf » ^ 
ific  alopecia — the  fullinp  '^ 
the    hair — may    be    diffit- 
most  marked   upon   the  crttwn,   «»r   in   patches.     It   rarely,   if  ever,   pa^ittn- 
complete  baldness.     The  gnmmaia  of  ihe  scalp  form  painle^  nothiles  in  ll>^ 
skin — nu>re  rarely  in  the  deeiK^r  soft  parts — varyin;^  in   size   from  u  p^  ■ 
a  hen's  egg.     At  first  bard,  tljeu  dou^liv,  later  stnni fluctuating.      They  i 
rather  slowly,  and  are  finally  absorlied  or  break  do\\Ti,  forming  typical  puu" 
out  ulcers,  which  may  slowly  spread  sutx*rficially  or  involve  tlie  skulh 

VIceratiniT  ^pi^^6l^i<>^A* — ^rieeratiiig  epilbrlioma  weurs  upon  the  scalp,  HJO' 
ally  as  ruik'nt  ulcir.      (  Sch^  Tmuors. ) 

Emphysema  of  the  Scalp.— Euipbysema  of  the  scalp  may  oeenr  as  the  r^^^ 
of  fractures  of  bcmrs  of  the  face  and  skull  wliieh  4^pen  into  air-c*ontin 
ities — the  fronlal  sinus,  t!ie  uasul  foswa,  the  ethmnid  cidls^   the  niu^i 
The  air  usually  aecumnlates  ktwem  the  gak-a  smd  the  ix^ricraniuni  iu  suiftH 


Fio.  135,— TiriiK(ci'LH*ot?*  Ahsc'f:?*^  of  the  SSrALP  S^roxDARY 

TCJ  T 15  B  E  lie  IT  lAiA  ISitF  THK  I  H*iHrALBf>SK,      1 II  1 1 1  Irt  Cili^t?  1 1  le^B 

were  iiumeniLLs  lubrrculiMLs  furi  in  ollit^r  jmrls  uf  Ihe  btwl y. 
(New  Yurk  JlijspUal  coHrcLiuii^  KcTvicc  of  Ur.  Frank  Marl- 
ley.) 
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amount  and  over  a  limited  area ;  a  sweHing  is  produced  of  clastic  quality,  which 

crackli*s  on  palpation.     InflanHnatory  >sig:ns  are  absent. 

Pneumatocele  capitis.— As  the  result  of  congenital  defects,  or  loss  of  sub- 
stance through  disease  or  injury,  in  tlie  avails  uf  the  air-eontaining  l)ony  cav- 
ities of  the  sknll  and  face — mastoid  cells,  frontal  sinns,  antrnni  of  Ilighmore — 
aeciuniilations  of  air  may  take  place  lichveen  Mio  perinsteiini  and  the  Ixjne,  with 
the  formation  of  rounded  elastie  swellings,  which  diniini.sh  in  size,  or  disap- 
pear on  pressiirCj  and  grow  larger  from  coughing,  sneezing,  or  other  sudden 
expiratory  effort  Pneumatocele  arising  fnuu  defects  in  the  mastoid  pnicess 
may  be  eongenital  or  aetjuired,  and  may  spread  upward  and  hapkvvard,  and 
in  time  involve  a  large  area  of  tlie  scalp.  Those  arising  from  the  frontal  sinus 
are  nsually  due  to  disease  of  the  bony  wall  of  the  sinus — syphilis  or  tuliei-eu- 
lasis — or  to  injury.  Tbey  form  nsually  small,  rounded,  elastic  tumors.  The 
diagnosis  of  pneuiuatm^ele  capitis  is  uaohs  fntui  tlie  presence  of  a  soft  elastic 
tiinvi>r,  giving  a  resomint  percussion  note,  ]^ainl*^^s,  reducible,  and  witiioiit  in- 
jBammntory  symptoms.  Sudden  iurrcasc  in  size  occurs  when  the  jiatient  makes 
an  expiratory  effort  Avitb  the  nose  ami  month  closed.  The  def(»ct  in  the  wall 
of  the  frontal  sinus  can  sometimes  be  felt  with  tlie  liuger,  in  tlie  mastoid  proe- 
ess,  less  often. 

Aneurisma  of  the  Scalp,— The  temjioral  artery  and  its  branches  and  tlie 
occipital  artery  are  the  favorite  sites  of  cirsoid  anenrisni — Angioma  arteriole 
racemosum.     The  tumor  consists  of  a  eongeries  of  dilated,  tortuous  arteries 


TlQ,  136.^ — CiRBOtD  ANEURiaM  OF  THE  ScALP  ANT>  Skull,  Id  tliJs  cftse  the  external  carotid  artery 
had  been  tied  without  any  benefit.  The  tumor  pnlsated^  waa  soft  and  compressible,  and  beneath 
the  mass  of  dilate*!  blood- vessels  a  depression  or  loss  of  substance  could  be  felt  iu  the  skull,  (The 
patient  was  under  the  care  of  Dr.  L.  W.  Hotdiki&i,  through  who«Q  Itkiduf^s  itm  pioturo  ija  reprx»du£ed.> 
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and  vt'ins  with  lliirkciied  walls  fonuing  a  inoderatclj^  elevated  mass  Tipon  tk 
side  of  ilie  head,  usually  above,  and  in  front  of  the  ear,  and  of  variable  siza 
The  surface  of  tlie  tmnur  is  covered  with  normal  or  iliiuned  skin.  The  out- 
line and  blue  color  of  the  individual  ve8selH  can  be  di«tingui?^bed.  The  artcrk's 
leading  to  the  Inuior  are  (libitcd.  The  tumor  is  ijoft,  pokates,  dimiai^hcs  in 
size  on  pressure,  autl  rxbibiis  a  soff,  interniirti^nt  blowing  niuriuun  Prwstirc 
Ufx>n  ibe  eoiuinun  earoticl  artery  of  tliat  *sidc  may  or  may  not  cause  the  jmlsB* 
tion  and  muruiur  to  cease,  or  diminisii  in  intensity,  and  the  tumor  to  diminish 
in  nize. 

Arterio-venous  Aneurism,— A  rterio-vcnous  aneurism  mav  fx»cur  in  tlie  same 
situation  frniu  trauuuitisiu.  It  is  to  be  distinguished  from  the  above  from 
tlie  following  characters:  The  history  of  injury,  tlie  iiresenee  of  a  thrill.  The 
nniruuir  is  coufinuous.  I*ressure  upon  some  ]ioint  of  the  tiuuor  itself  vbm^ 
cessation  of  ]»ulsatii*n,  nnnnuur,  and  thrill.  The  veins  are  espwially  diUlt'd; 
the  arteries  leading  to  the  tinuiir  are  noruuiL  The  growth  is  more  mpid*  ihh 
tain  angiomata  arc  hardly  to  be  dii^stiiigiHsbed  from  cirsoid  ancurisiu,  esojjit 
by  absence  of  a  unirinur  and  ptilsutitm,  am!  the  uiorc  usual  presc^nee  of  pi«jracnl 
ill  the  skill  over  tbeui,  iiud  the  involveiuent  of  the  skin  eapillarieg,  cftiuiog 
**  |n>rt'W]ue  staiu/'  Sarcidated  or  fusiform  aneurisms  of  the  temporal  arlcft 
are  m-casioually  observed  as  the  result  of  trauma.  The  signs  of  aneurism  *!« 
present. 
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Fapillomata  of  the  Scalp, ^ — ll'ar/A-, — Warts,  Iwth  hard  and  soft,  occur  oftc^ 
upon  tlie  Bcalp.     The  pigmented  hairy  warts  are  sometimes  the  starting  pr^int 

of  melano-Hareonia.  Such  wafts 
are  i*fteii  tender  and  jirc  rea<lilt 
wounded  and  caused  to  bleed  ^J 
tlie  reix^ated  passag«3  of  the  ci^mb 
over  them.  Horns  grow  up»n  i\^ 
foreliead  aud  scalp,  somctiiw^ 
froiH  a  w^art,  sometimes  fntra  a 
sebaceous  cyst.  They  are  yellow* 
ish-brown,  brown,  or  almost  bh^'it 
in  color,  and  consist  of  stratife'*! 
layers  of  Iiorny  epithcliuiu.  TM 
may  be  the  starting  jxiint  of  cpi* 
thelioma.  Horns  may  reach  » 
length  of  several  inelies,  TW? 
are  attached  to  the  skin,  not  i<* 
tlie  hone. 

Sebaceous  Cyst — AtheromttoTtt 

Fig.  137.-=!' NTsu ALLY  Large  SEBACEOrs  Cysts  OF  THE      Cyst. — The   scalp    is    the    favonUl 
Scalp.      (Npw   York   Hoispital,   Out-Patient  Depart-  j»     ,  ^, 

meat,  caae  of  Dr,  HiUrutO  seat  01   tilCSC   tUXUOrs.       They 
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single  or  multiple,  and  forni  smmtli,  roiindefl,  soft,  or  ratlier  tense  and  elastic 
stis8ik»  or  |X'diiU('iiluteL!  tiuinjrs,  %'arviiig  in  i^izt*  fruia  a  jk^m  to  n  lien's  egg; 
adherent  at  one  jjoint  to  the  skin.  On  pret^siire  the  characteristic  gebaceoua 
juateria!  can  nsiially  k-  exjiresstHl.  They  grow  .slowly  and  are  iiainleHs^  but 
umy  beeonje  inft»c'teil,  intlanjed,  and  nleerated.  They  are  occaiiionallj  the 
starting  point  of  horns  and  epithelioma. 

Bermoid  Cysts.— l*ermnid  cysts  are  of  congenital  orri^in.     They  are  lined 
with   a   nienihrane   cuntaining  histuh>gieal   elentenLs   uf  the   skin;    those   upon 


OFTHEHcALP,  NecK^  and  t:iHOU1J>Kli8» 

Thii*  untiHiial  va^v  urcijm.*rl  In  tliewrv* 
ice*  tif  Iir  rhnrlt*«  Mcliunioy  in  tht* 
Roostrvrlt  Ho.HpitaL  The  natient  was 
c»p«*rttte<l  upon  u  number  iii  timL't*  and 
c*Jiisiilc*rable   tK>rtioiij9  of   the  growth 

bktl  furiously  siiul  list*  t'lmnirter  of  tl*** 
tJjimie*  wiiA  such  ihivl  lieuiastj).sLS  w:ls 
diificvilt. 


Fifj.  139, — Result  aftbh  Operations  upon  Cahe  Shown 
IV  Fio.  138, 


the  scalp  contain  oily  or  fatty  material, 
and  soinethnes  hair.  Their  favorite  sitn* 
ations  are  the  onter  angle  of  the  orhit,  the  rmit  of  the  nose,  the  temporal 
region,  bcdiind  the  ear,  and  in  the  sitnatiun  of  the  large  fontanel le.  Der* 
molds  hear  a  snj>erticial  reaemblanee  to  sebaceous  cysts,  hut  have  a  deejK^r 
origin  and  are  adheroni  to  the  |x*riosteitni  or  hone.  Sonietiines  ihey  sit  in  a 
bony  depression  in  the  skull;  4:K'easionally  there  may  l>e  a  hulo  in  tlie  ,sknll 
beneath  them,  and  throngh  this  they  may  extend  into  tlie  cranial  cavity;  sneh 
dermoids  may  pulsate.  Dermoids  frrow  slowly,  and  may  not  he  iihscrved  until 
puberty.  The  diagnosis  is  to  he  made  from  the  situation  of  the  tumor,  its 
deep  attachment  to  the  bone  and  immobility,  its  rounded  ehaite  and  elastic 
L'onsistenee.  A  <litT<*rential  diagnosis  Ijc^tween  dermoid  and  congenital  liernial 
protrusion  of  the  brain  or  its  nieiubranes   is  usually   possible.      The  hernial 
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mitnL^ions  Jire  situated  over  a  suture;  thej  are  rediieiWe  or  diiuinish  in  ^ 
Itu  presHiiro  and  dijriiig  slec*p;  they  pulsate  and  arc  increased  in  size  by  snev.: 
fin^%  eorigliiug,  etc. 

Carcinoma  of  the  Scalp.— f^areincmia  of  the  scalp  occurs  in  two  forms — tUe 
e!inniit%  sKjtt'rtiriid,  iileeratiu'j:,  less  iiialipiiiiit  fi>rni,  known  as  rodent  ulcer, 
HUi]   file  inHUrafiii^  ejiitlielinnia   \vlii(di   iuvirdes   the  dti:*[ier   lisj^nes,   and   early 

infects  the  Ijinpli  glamU  and  caii)?it^< 
iieneral  enreinosis.  Tin*  favoritt* 
hitnntions  are  the  furtOirad  and  tlif* 
tt'in[>Hral  re;;ion.  Clirtmic  irrita- 
tlniis  and  iiifliHiiniations  of  the  skin, 
warts,  and  sears,  and,  as  already 
slated,  seliaceons  cysts  in  the  aged, 
are  the  conmion  starting  points  of 
e|dt]ie]ioinata,     {See  Tnniors,) 

Fibroma, — The  hanl  fibromata 
rarely  oeeiir  npon  the  scalp.  &)ft 
iihronia  (Fibroma  niollnscnni)  is 
common,  and  may  occur  in  any 
sitnation,  in  any  nnniber,  and  of 
auv  she.  When  kr|re,  tliev  fomi 
sfift  jK^mlnlous  tumors,  which  are 
quite  vascular,  and  often  proiluce 
extraordinary  deformities.  (See 
Fibroma.) 

Keloid. — Keloid  is  not  infre* 
(]uent  ujxjn  the  scalp  as  tlie  result 
of  scars,  and  is  very  common  ujjon 
the  I**hide  of  the  ear  in  negro  wouc 
en  as  the  result  of  boring  the  ear 
for  earrings. 

Neurofibromata— Plexiform  Keuroma, — Fh^xiforni  neuroma  has  been  ol>-i 
served  ujwiii  (Ik-  f*>rehead,  in  the  tcin]H>ral  region,  behind  the  ear,  and  in  otht*] 
situati<ms.  They  are  often  ])igmented  and  hairy  growths,  sojuetimes  tendt*] 
and  painful,  of  soft,  rather  uneven  consistence.  They  forui  tlaeeid  tumod 
which  may  give  tlie  sensation  nf  a  bundle  of  worms  beneath  tlie  shin  MyA 
palpation.  They  are  offt'n  euiubincd  wilh  byjmrtropliy  of  the  skin  and  s\^ 
cutani^oiis  tissues. 

Angiomata.     (See  Cirsoid  Aneurism.) 

Nevus    vasculosus — Angioma    simplex.— Nevus    occurs    upon    the    forei 
and  scalp   as  a  congenital   tumor,  consisting  of  dilated  ca|>illaries  and 
Wood-vessels;  it  is  often  pigmented   and  hairy,  varies  in  size  from   the, 
tion  of  an  inch  in  dian^eter  to  the  size  of  a  hand  or  larger.     Tlieir  ])ej 
-red  to  det-jhriHl  uv  purplr  nilur  rriiclrrs  tludr  diagnosis  simple.     Tli; 
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Fio.  140. — Anoiowa  or  the  SrALP.  which  ah  the 
Hk^I'LT  oi-  Ixji.!ry,  Bled  PitoKtte*KLY,  TUv  tu- 
mor wtts  pnibiilily  an  an^c>Hiiarr(»ntiiL.  (New  Yurk 
Ht>spiiul  rolliMilifiH^  service  of  Dr.  Murray.) 
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often  comlnned  with  ljiiij>hiiiiginniata,  and  are  then  pale  in  crilor.  The  cavern- 
ous anyioni^,  wliich  etnittista  eliietly  of  Jilaled  vesstds  and  spaces  in  which 
the  distinction  between  arteries  and  veins  is  more  or  less  lost,  twnnv  upon  the 
si^alp.  In  struct  tire  they  resemble  the  tissue  of  the  corpus  cavcrnosum  penis. 
Tliey  form  sid't  comprei^ijible  tiuiiorK^  usually  congenital,  .^:onietiuies  pigjuentedj 
rarely  pulsating. 

Blood  Cysts.^rndcr  tlaa  title  arc  described  cyst  formations,  contain* 
iiig  venous  blood,  wliicli  (>ccnr  upon  tbi^  scalp  and  communicate  with  the 
veins  of  the  interior  of  the  eraniiim.  Siieii  blood  cysts  are  situated  be- 
neath the  pericrauium,  and 
c^^nununieate  by  an  emis- 
sary %^cin  with  the  longi- 
tudinal simis.  They  may 
pulsate. 

Lipoma,--^LiiJooia  is  a 
rare  tuuinr  upon  the  scalp; 
when  it  doe«  occur,  it  is 
most  often  situated  ujion 
the  forehead  and  beneath 
the  a|iouenros)s  of  the  <►€- 
c i pi tofroo talis  or  the  tern- 
p<»ral  muscle.  They  form 
nnindeJ  or  flattened  eh*va- 
ti«»ns,  and  niHin  p0l[iation 
are  soft  and  elastic.  At  the 
borders  of  the  tumor  tliere 
is  sometimes  a  tliickened 
layer  of  jmriostcum,  such 
that,  upon  palpation^  the 
tumor  nuiy  feel  as  thongli 
it  sat  in  a  depression  in 
the  skull.  Very  rarely 
larjie  li|Mmiata  have  been 
oljserved  in  the  scalp,  and 
one  case  is  rejjortcd  of  a 
negro  woman  who  bad  such 
a  ttunor  of  enormous  size. 
It    bung    down    as    far    as 

lier  knees.  In  lijxvniata  of  the  seal[i  t!ie  hibulatcd  ehara<"ter  of  ordinary 
bjiomata  is  usually  wantiuiij;  the  surface  of  the  tuuior  is  smnntli ;  tbey 
are  hut  slightly  movable.  The  ditTerentiation  from  clrruirnds  dc^wnds 
upon  the  IfH-alizatiou  rd'  *be  falter,  and  tlie  fact  that  di-rnna'd  ajiim^ars 
early  in  life-^ — often  in  infancy — while  lipunut  usually  growii  in  btter 
years, 
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Encliondroina  and  Osteoma. — Eiichoii<lroina  and  osteoma  have  very  rarely 
been  observed  in  the  soft  parts  of  the  scalp. 

Endotheliomata. — Endotheliomata  occur  upon  the  head  in  two  forms.  The 
first,  cholesteatoma,  so-called  "  mother-of-pearl "  tumor,  may  aj)ix;ar  in  tlic 
scalp  as  an  outgrowth  from  the  cranial  Inmes,  often  from  the  tem|K>ral  Ixnn-: 
they  are  sometimes  mistaken  for  sebacocms  cysts  or  dermoids.  Sf»c(ai<l,  tlu- 
malignant  endotheliotna,  or  angiosarcomata,  usually  originate  in  th(^  cranial 
b<mes  or  from  the  membranes  of  the  brain.  In  gross  api)earance  and  modt-  of 
grow-th  they  are  hardly  to  be  distinguished  from  carcinoma.  They  are  soim* 
times  very  rich  in  bood-vessels,  and  may  pulsate  and  a  murmur  may  1k^  j>resi  nt. 

Sarcoma. — The  various  fonns  of  sarcoma  originate  in  the  s<*alp,  in  tin* 
cranial  bones,  or  in  the  mendjranes  of  the  brain;  they  do  not  differ  in  char- 
acter from  sarcomata  elsewhere.     (See  Sarcoma.) 


CHAPTER    XIII 

INJURIES  AND  DISEASES  OF  THE  SKULL 

DIAGNOSIS    OF   INJURIES    OF   THE    SKULL 

In  considering  the  diagnosis  of  injuries  of  the  skull  we  have  to  remember 
that  two  entirely  distinct  sets  of  signs  and  symptoms  may  follow  traumatisms 
of  the  head.  First,  those  due  to  the  injury  of  the  bone  and  the  overlying  soft 
parts,  and  second,  of  far  greater  consequence,  the  signs  and  symptoms  due  to 
injury  of  the  cranial  contents,  the  brain  and  its  membranes,  the  blood-vessels, 
and  the  cranial  nerves.  The  injuries  of  the  bones  of  the  skull  are  relatively 
unimportant,  except  in  so  far  as  they  have  a  bearing  upon  the  immediate  or 
remote  effects  produced  upon  the  cranial  contents.  In  discussing  the  diagnosis 
of  fractures  of  the  skull  I  have  followed  Stimson's  classification,  namely:  cir- 
cumscribed fractures  of  the  vault;  fissured  fractures  with  generalized  brain 
injury;  other  forms. 

Circumscribed  Fractures  of  the  Vault. — Circumscribed  fractures  of  the  vault 
are  produced  by  direct  violence  acting  over  a  limited  area,  causing  a  fracture 
at  the  point  at  w^hich  the  violence  is  applied.  They  may  or  may  not  be  accom- 
panied by  injury  of  the  cranial  contents;  such  injury,  if  present,  is  distinctly 
localized.  The  fractures  may  be  of  various  types:  Fissures,  cuts  which  shave 
off  a  portion  of  the  skull ;  fractures  of  the  inner  or  outer  table  alone,  com- 
minuted, with  depression;  perforations.  Many  of  these  fractures  are  com- 
pound, some  are  simple. 

Fissures. — Fissures  may  be  produced  by  blows,  as  with  a  hammer,  or  by 
cuts  of  a  saber  or  any  sharp-edged  instrument.  The  fissure  may  extend  partly 
or  entirely  through  the  skull ;  may  be  as  long  as  the  portion  of  the  instrument 
which  struck  the  skull,  or  longer.  A  tangential  or  oblique  cut  may  wholly  or 
partly  shave  off  a  fragment,  including  the  outer  table  merely,  or  the  entire 
thickness  of  the  skull.  These  fractures  are  always  compound  and  are  open 
to  direct  inspection;  they  offer  no  difficulties  of  diagnosis  except  that  a  torn 
edge  of  periosteum  may  cause  a  sensation  to  the  examining  finger  which  exactly 
resembles  that  produced  by  the  edge  of  a  fissured  fracture.  The  diagnosis 
should  be  corrected  by  the  eye.  A  suture  in  the  skull  may  resemble  a  fissured 
fracture.  A  fracture  usually  bleeds,  or  may  be  made  to  bleed,  by  scraping  it 
with  a  piece  of  gauze  or  an  instrument. 

Fissured  frfictures  of  limited  extent  may  also  be  produced  by  blunt  objects 
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which  affect  the  skull  over  a  limiterl  area;  siieh  fissure^s,  if  simple,  will  pTC 
rise  io  no  definite  sipis  of  fracture  other  than  pain  when  the  line  of  frattuwj 
18  pressed  uiitm  willi  the  fiiia^er.     A  similar  kind  of  violence  tiiav  rarely 
dnce  bending  of  the  outer  tal»Io  of  tlic  sknll,  and  fracture  of  the  inner  tiiW^ 
alone.     Siieh  injuries  are  rare,  and  will  n*>t  usually  be  discovered  nnles8  tbij 
are  fatal  from  wannd  infection,  or,  as  in  one  rc|>orted  case  from  iutra 
hemorrhage.      Fracture  of  the  external  table  alone  may  result    whi*n  a  IrtlU 
passes  throngli  the  skull  fri>m  one  side  to  the  other  and  strikes  the  intfn 
table,  bending  it  outward,  and  eaase^  a  scale  of  bime  to  Ik*  separate*!  fnint  iH 
external   table  without  jierforating.      Such  injuries  are  extremely   ran*, 
would  not  usually  1m?  discovered  on  account  of  the  oversha(h»wing  inipcir 
of  the  injury  of  the  brain. 

Dkpke>>s;ed  FiiACTCTREt*  OF  THE  Skull. — Deprei>sed  fractures  are 
cunnHMHid  and  comuiinuted  on  account  of  the  method  of  their  producti 

blows  from   small,   har<l 
— tdnbs,    stones,    liammers, 
the  like.      If  comjioim*!,  ttet 
agnosis  is  usuallv  eas\     ^^"" 
pressed  fragment,  or  i 
can  be  seen  or  felt  in 
wound.      If  the   depre^-cu  j-^i 
tion  of  bone  remains  attache*!  atj 
some  part  it  will  tend  to  sjir 
back  into  pbice,  and  in  doinir ' 
fnujUcTitly     ratehes     and    lioIJi 
some  hair.     The  f raettire  of  1 
inner  table  is   always  nu'tc  < 
tensive  tlian  that   of  the  outfl 
In  other  cases  the  fracture  «iO| 
cireumscribe     a     more    or 
rounded    portion    of    the 
the  depressed  |>ortion  h  xu 
comminuted,  it  nuiy  be  depi^ 
en  ??iYiAvvf%  or  tlie  depression] 
slope  toward   the  center; 
the  internal  table  will  be  more  extensively  fraetureil.     From  the  edges  of  I 
depression  one  or  more  iissnres  may  be  found,  either  long  or  short,  and 
ning  away  from  the  depressed  area. 

If  simple,  the  seat  of  the  depression  can  usually  bo  readily  detect*-*! 
the  finger  thmngh  the  scalp.     A  fallacy,  however,  may  arise,  as  alrpudy 
of  under  (v^ntusions  of  the  scalp,  if  the  fracture  is  a  day  or  tw*o  obL     A  Ik 
tonni  may  be  present  in  the  case  of  a  e<mtusion  without  fracture*  ami  a 
of  fibrin  nuiy  l)e  deposited  around  its  Imrder;  the  examining  finger  feels' 
ring  of  fibrin,  and  passing  beyond  it  seems  to  sink  into  a  depressioii  in 


t'lo.  142. — Simple  Depexhsed  Fhactitre  of  the  8KtTi.L 
TSTTHouT  Symptom B.  (St.  MAry's  Hottpital,  service 
of  Dr.  CImrlei*  N.  Dowd.) 


Via,  143. — l>KPKK8SEn   FRAcruRf;  of  the  Skull,.     (Miiseuiii  of  the  New  York  Hrj«pitaL) 

tlie  brain,  or  Iieniorrliago  from  the  vessels  of  the  j>iii.  A  portion  of  the  internal 
table  may  be  ilriven  into  the  hram,  or  a  bullet  or  other  foreign  bodj  muj  be 
discovered.  There  may  he  the  escape  of  hraiu  tissue,  occasionally  a  flow  of 
cerebro-spiiiiil  fluid. 

Depressed  fracturea  of  the  skull  may  be  accompanied  by  the  symptoms  of 
coneiis^sion  or  eoin])reHsion  of  the  brain,  and  may  j^ive  rise  to  gtmeral  and  local 
symptoms,  Tht^  symptoms  of  eoneussion  of  the  brain  or  cerebral  shock  are 
immediate.  Partial  or  complete  unconseioiisneas  following  the  injury,  and 
lasHng  for  a  variable  time — from  a  few  momenta  to  a  few  liours — the  recovery 
iii  rapid  or  graduah  Vomiting  sometimes  occurs,  and  Iieadache*  Other  syinji- 
toms  of  slim^k  may  be  present,  a  rapid  and  feelde  pidse,  paleness,  and  coI{lncfis 
of  the  surface,  together  with  sliallow,  slow,  or  irregular  breathing.  During 
the  period  of  the  recovery  the  patients  may  he  excited  and  irritable.  Additional 
symptoms  to  these  usually  indicate  ctmtusinn  or  hieeration  of  the  brain,  or 
cranial  nerves,  or  cerebral  compression  from  intracranial  hemorrhage.  De- 
pressed fractures  of  the  skull  when  they  are  over  some  portion  of  the  motor 
area,  ami  are  accompanied  by  paralysis  of  certain  group.s  of  muscdes,  indicate 
that  the  fnnction  of  the  compressed  portion  of  brain  is  interfered  with,  and  call 
for  operation*  If  the  symptoms  arise  at  once,  the  indication  is  clear;  if  not  for 
several  days,  it  may  he  that  the  symptoms  are  due  to  tlie  spread  of  an  iiitlaui- 
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matory  process  having  its  origin  at  a  point  some  distance  away  from  that 
portion  of  the  brain  which  is  giving  rise  to  the  symptoms. 

(JoM PLICATIONS. — Hemorrhage  from  the  Middle  Meningeal  Artery— k 
very  imix)rtant  complication  of  fracture  of  the  vault  of  the  skull,  and  one 
which  may  occur  after  injuries  of  the  head  without  fracture,  is  hemorrhage 
from  the  middle  meningeal  artery  or  one  of  its  branches.  The  middle  me 
ningeal  artery  enters  the  cranium  through  the  foramen  spinosum,  and  nms 
lx*tween  the  dura  and  the  skull,  in  a  groove  in  the  latter,  outward,  then  upward. 
The  artery  divides  into  an  anterior  and  posterior  branch.  The  anterior  branch 
passes  upward  and  forward  in  the  direction  of  the  forehead.  The  posterior 
branch  passes  horizontally  backward.  The  anterior  branch  is  more  commonly 
ruptured  in  fracture,  the  posterior  branch  less  often.  In  cases  of  compound 
fracture  of  the  skull  in  which  the  artery  bleeds  externally,  the  situation  of  the 
hemorrhage  may  serve  as  a  guide  to  the  injured  vessel.  In  case  the  point  of 
injury  cannot  be  exactly  localized,  the  anterior  branch  may  be  exposed  by  a 
trephine  opening  or  an  osteoplastic  flap — in  the  adult,  two  fingers'  breadth  above 
the  zygoma  and  one  inch  behind  the  external  angular  process  of  the  frontal  bone. 
The  main  trunk  of  the  artery  as  it  leaves  the  great  wing  of  the  sphenoid  eros.^ 
the  anterior  inferior  angle  of  the  parietal  bone.  The  posterior  branch  may  be 
exposed  by  an  opening  three  inches  posterior  to  the  first.  In  practice,  the  same 
osteoplastic  flap  may  include  both  branches.     (See  also  Cerebral  Localization.) 

The  symptoms  of  hemorrhage  from  the  artery  may  come  on  at  once,  or  be 
delayed  for  several  hours,  or  even  days.     They  will  vary  somewhat  according 
to  the  rapidity  of  the  bleeding  and  the  amount  and  situation  of  the  hematoma. 
TTsiudly  the  patient  has  few  or  no  symptoms  immediately  after  the  accident 
The  symptoms  produced  consist  of  localized  paralyses,  and  of  general  symp- 
toms of  compression  of  the  brain.     In  some  cases  the  symptoms  of  concussion 
following  the  injury  will  gradually  merge  into  those  of  compression.    The 
headache,  irritability,  nausea,  and  vomiting  are  followed  by  lethargy,  stupor, 
and  couia.     Paralyses  due  to  compression  of  the  cortical  motor  area  are  local- 
ized to  one  liuib  or  set  of  muscles  or  are  more  extensive  (hemiplegia).    In  the 
former  case  the  hemorrhage  is  probably  between  the  dura  and  the  skull;  iB  , 
the  latter,  beneath  the  dura.     The  paralyses  occur  upon  the  side  of  the  body  | 
opposite  to  the  injury.     The  pulse  becomes  slow  (the  pulse  of  compression  of  i 
the  brain).     The  pupils  of  the  eyes  are  of  unequal  size;  the  pupil  is  often  ^ 
larger  upon  the  injured  side. 

Gunshot  Fractukes  of  the  Skull. — Gunshot  fractures  of  the  skull  have 
been  spoken  of  under  Gunshot  Wounds;  as  there  pointed  out,  they  vary  iB 
gravity  from  mere  contusion  of  bone,  or  the  production  of  a  superficial  furrow 
in  the  outer  table,  to  complete  or  extensive  disorganization  of  the  calvarimn. 
Pistol  bullets  of  small  size,  and  fired  at  low  velocity,  may  flatten  against  tha 
skull  without  seriously  injuring  the  bone,  or  may  produce  a  perforation  cont 
s})onding  in  sizc^  to  the  caliber  of  the  bullet,  without  much  splintering,  ani 
enter  the  brain,  producing  serious  or  immediate  fatal  symptoms  from  destruc* 
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ISM  of  important  wntors  in  the  brain  or  medulla;  or,  on  tlie  other  hiintl,  they 
may  remain  and  produce  no  symptoms  ^vhntever,  or  he  iieeomimnied  by  inimc* 
diate  infection  and  abscess  of  the  brain  or  inirulent  meninptis;  or  may  produce 


little 


or  no  reaction  at  the  tune,  and  attcr  an  indetinite  period  cause  abscess 
or  meningitis,  or  both,  with  fatal  results. 

Extraordinary  contrasts  are  sometimes  presented  by  these  cases.  A  pntient 
of  mine  tired  three  sliots  from  a  .22  cnlibt-r  pistol  upward  into  his  open  nioutli, 
lie  was  bronglit  to  the  hospital  unconseions»  and  with  the  symptoms  of  com- 
pression of  the  brain.  The  nnconaeiousness  {persisted  for  tliree  days,  and  was 
then  sh^wly  riH^overed  from.  There  was  exoplithalmos  of  the  left  eye,  with 
dilatation  of  the  {>iipii  and  blindness  in  that  eye.  In  t!ie  course  of  two  numths 
all  the  signs  and  symptoms  passed  away,  excejit  that  vision  in  the  left  eye  waa 
Bliirhtly  inipaircil.  A  series  of  X-ray  pictures  located  two  of  the  bullets  in 
the  brain  in  the  anterior  fossa  of  the  skull,  Stimson  relates  a  ease  in  wdiich  a 
sinirle  No.  7  bird  shot  entered  just  above  the  tendo-oculi,  and  passed  througli 
the  lower  part  of  the  frontal  lol>t^,  directly  back  nearly  to  tlie  Sylvian  fissure, 
and  caused  tk^ath  in  a  week  without  any  evidence  of  inHauimation,  and  with 
only  a  mintite  intracranial  hemorrhage. 

Fractures  of  the  skull  by  rifle  bullets  of  large  caliber,  and  l)y  liigh-]iowere*l 
rifles  tiring  small-caliljered  bullets  at  high  velocities,  |>roduce,  ns  already  pointid 
out  luidcr  (luiisiiot  Wounds,  extensive  destruction  of  the  skull  and  brain.  The 
wound  of  entrance  in  the  scalp  usually  corresponds  Avith  the  size  of  the  bullet 
The  wound  of  exit  Is  usually  larger,  and  is  accompanied  by  extensive  com- 
ininntion  of  the  skull,  Such  injuries  are  fatal  at  once,  or  %vithin  a  few  hours. 
When  fired  at  distances  less  than  800  metei*8,  extensive  comminution  and  fis- 
sured surround  the  wound  of  entrance  anrl  of  exit  in  the  skull.  Beyond  that 
range  the  splintrring  and  eouuuinution  of  the  skull  and  the  disorganization  of 
the  brain  diminish,  and  at  extreme  ranges — 2,500-3,000  meters- — simple  per- 
forations are  observed  without  explosive  eflFect.  When  tired  at  long  range, 
however,  smalbealiWred  rifle  bullets  may  occasionally  lodge  and  remain  in  the 
brain  without  produriug  sym])tonis,  or  the  syuiptoms,  though  present,  are  dis- 
tinctly ktcalized.  The  fractures  of  the  base  of  tlie  skull  through  tlie  mouth, 
the  nose,  or  through  the  orbit,  in  the  fnrm  nf  small  |>erfnrah<ins,  wliethor 
produced  by  bullets  or  by  pointed  objects — daggers,  sticks,  uinbrella  haudhs, 
etc. — are  dangerous  and  often  fatal  injuries,  on  aceount  of  the  unavoidable  aud 
frequent  infection  as  well  as  fniui  injury  of  brain  tissue  and  hemorrhage. 

Fissured  Fractures  with  Generalized  Brain  Injury* — -These  are  the  fractures 
produeed  by  blunt  violence  such  as  falls  ujion  the  bead^  crushing  injuries,  falls 
iijK*n  the  buttocks,  feet,  or  knees  from  a  height.  The  mechanism  is  that  the 
sknll  is  compressed  in  one  direction  and  forced  to  expand  in  ani^tber  beyond 
tlie  limits  of  its  elasticily,  producing  the  so-eallcd  bursting  aiul  bending  frac- 
tures, accompanied  by  general  contusion  and  laceration  of  the  brain,  with  hem- 
orrhages from  the  vessels  of  the  dura  and  pia,  or  of  the  brain  substance  itself, 
and  from  the  larger  or  smaller  arteries  passing  through  the  base  of  the  skull 
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or  the  venous  sinuses ;  injuries  of  the  cranial  nerves  by  hemorrhages  into  their 
sheaths,  less  commonly  by  their  rupture.  For  the  mechanism  of  these  f^a^ 
tures  I  am  compelled,  for  want  of  space,  to  refer  the  reader  to  systematic  worb 
on  General  Surgery  and  on  Fractures.  It  may  be  sufficient  here  to  say  that 
these  injuries  conmionly  cause  fissured  fractures,  extending  through  the  base 
of  the  skull  in  various  directions.  That  the  fissures  are  frequently  prolonged 
toward  the  vertex,  and  even  circumscribe  the  entire  skull,  so  that  it  is  broken 
into  two  portions,  movable  one  upon  the  other.  The  lines  of  fracture  iin)st 
couuuonly  cross  the  middle  fossa  of  the  skull,  usually  in  a  more  or  less  trans- 
verse direction,  fracture  the  petrous  portion  of  the  temporal  bone  near  its 
anterior  border,  and  oj)en  into  the  middle  ear.  Sometimes  they  pass  into  the 
anterior  fossa,  and  sometimes  into  the  posterior  fossa. 

There  are,  further,  fractures  of  the  vault  produced  by  great  degrees  of 
violence,  such  that  extensive  simple  or  compound  comminuted  fractures  of  the 
vault  occur,  with  or  without  fissures,  which  may  or  may  not  extend  to  the 
base,  and  accompanied  by  serious  generalized  injuries  of  the  brain.  The  im- 
portance of  both  these  groups  of  fractures,  from  a  diagnostic  point  of  view, 
depends  but  little  upon  the  injury  to  the  skull,  but  upon  the  associated  injuries 
to  the  intracranial  contents. 

Symptoms. — The  symptoms  of  these  fractures  are  those  of  serious  general 
injury  to  the  brain.  There  is  unconsciousness,  more  or  less  complete,  irrego- 
larity  of  the  pupils  of  the  eyes,  paralyses  of  greater  or  less  extent,  which  vary 
according  to  the  seat  of  the  injury  to  the  brain  or  to  the  cranial  nerves — to  be 
spoken  of  later.  There  is  a  rise  of  temperature,  usually  moderate  but  which 
may  become  very  high  just  before  death.  The  pulse  is  sometimes  increased 
in  frequency,  and  sometimes  it  is  slower  than  usual.  Respiration  maybe 
aflFectod  in  various  ways,  according  to  the  portion  of  the  brain  injured.  The 
signs  and  symptoms  referable  to  the  fracture  are  hemorrhages  from  the  ears, 
the  nose,  or  the  mouth — the  hemorrhage  may  be  slight  or  profuse — the  escape 
of  cerebro-spiual  fluid  from  the  ear,  from  the  nose,  and  occasionally  through  the 
Eustachian  tube  into  the  throat;  sometimes  the  escape  of  brain  tissue  through 
the  same  channels.  In  fracture  of  the  base  through  the  middle  fossa  of  the 
skull,  involving  the  petrous  portion  of  the  temporal  bone,  there  is  deafnes 
in  the  ear  on  the  injured  side.  It  is  to  be  remembered  that  hemorrhage  from 
the  ear  may  be  caused  by  rupture  of  the  membrana  tympani,  or  fracture  of  the 
anterior  wall  of  the  external  auditory  canal,  caused  by  a  blow  upon  the  chin, 
transmitted  through  the  condyles  of  the  jaw  to  the  temporal  bone.  The  dis* 
charge  of  blood  from  the  ear,  from  the  nose,  and  into  the  throat  do  not  con- 
stitute certain  signs  of  fracture  of  the  base. 

The  escape  of  ccrel)ro-s])inal  fluid  from  the  ear  may  be  noted  at  onco,  or, 
more  commonly,  the  discharge  is  first  bloody,  later  a  mixture  of  blood  and 
cerebro-spinal  fluid.  At  the  end  of  a  day  or  more  the  fluid  may  be  entirely 
clear.  If  the  tympanic  membrane  remains  intact  and  cerebro-spinal  flui^ 
escapes  from  the  ear,  it  indicates  a  fracture  of  the  superior  wall  of  the  externa 
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auditory  canal.     If  tlie  fyinpanie  membrane  is  not  riiptiirecl,   the  fluitl  may 
find  it8  way  through  the  Eustaeliian  tube,  ntu\  into  tlie  tlmnit  or  tlimn^li  tlir 
n<»se.     Tii  friM'turos  extending  inlo  \ho  ant<Tinr  fossa,  also^  eerohro-s()inal  Itiiid 
may  flow  into  tiie  nowe.     The  (juantity  af  rerettro-si^inal  fltnti  disehnrged  varies. 
It  is  usually  greatest  from  the  ear.     It  may  amount  to  &L*veraI  oiineeSj  or  to 
as  nnieh  as  a  ]>int,   in  twenty-four  hour^,      Tlie  fluid  is  alkaline  in   reaetion, 
contains  a  consideraljle  quantity  of  sodium  ehliuiil,  and  very  little  alhuuu^n. 
A  eopious  dis^^hargp  of  hnnph  may  take  place  from  the  ear,  containing  a  large 
quantity  of  alhnmen.     Such  lyiuph  may  be  derived  from  the  lymph  space  of 
RchwallM^  in  the  lahyrinth.     Two  other  varieties  of  discharge  uuiy  I>c  noted. 
''The  tlow  is  abundant  and  albuminous,  InHMMjiing  scanty  and  puruleut;  prob- 
ably an  inflammatirry  discharge  from  the  surface  of  the  cavity  of  tlie  (ympaniun. 
Or  the  thnv  is  scanty,  appears  later,  is  albumiunus  and  reddislu  and  is  [>n>hably 
the  serum  of  extravasatetl  blood.-'     (Stimson,  *^  Fractures  and  Dislueations.'V) 
The  escape  of  brain  substance  from  the  ear  or  from  the  uuse  is,  of  eonrse, 
n  certain  sign  of  frarture  of  the  hast%  with  lat*eratic>n  of  the  menil>ranes  of  the 
l>rain»  and  of  the  brain  itself.     There  are  frequently  c?echymiises.     Tlie  most 
conimon  situation  is  beneath  the  conjnnctivfl,  spreading  to  the  eyelids.     Tt  h 
espi>eially  nuirketl  in  fractures  of  the  orbital  plate  of  the  frontal  bone.     Sirrnlar 
errhyuMJsis  uuiy  be  observed  in  the  skin  Ijtdiind  the  ear;  it  usually  a[)|M:»ars  a 
few  days  after  the  injury;  also  in  the  mucims  membrane  of  the  throat.     When 
an  extensive  hemorrhage  takes  place  into  the  orbit  there  may  he  exo|>litbalmos. 
Practnres  tlirongh  tlie  mastoid  cells,  or  the  frontal  sinuR,  or  the  ethmoid 
€5eII.s,  may  \h*  acctnupamed  by  moderate  sulMmtan*»otis  emjiliyseiua.      Tlie   juH'- 
alytie  8ynj[jtoms  depend  jiartly  upon  mntnsion  and  laceration  of  tla^  bra  in,  or 
Hfw»n  intraeraiiial  h(*mnrrhagt',  or  n[Min  huvralion  of  or  pressure  upon  life  eni- 
nial  nerv<*s.     I'ai-alysis  of  tlie  extremities  is  uu»re  commonly  due  to  iutracrauiid 
lieniorrhage   and   pressure   U]ion    tlie   motor   area    than   U|)on   laeeratirm   ni   the 
lira  in.      A  slow  pulse  usually  indicates  pressure  ujion  or  liern<irrhage  into  the 
medulla^  and  the  same  is  usually  true  of  disturbances  of  respiration.     Injury 
of  nr  pressure  upon  centers  in  the  brain  itself  is  attended  by  paralysis  upon  the 
opjiosite  side  of  the  body.     Injuries  of  the  cranial  nerves  by  paralysis  upon 
the  sarae  side  of  the  body.     Tbey  may  be  due  to  rupture  of  the  trunk  f>f  the 
nerve — nsnally  when  the  line  of  fracture  crosses  its  foramen — or  to  pressure, 
or  to  hemorrhage  into  the  sheath  of  the  nerve.     The  facial  nerve  is  more  often 
injiirefl  than  others,     Next  in  frequency  the  abducens. 

The  most  striking  symptom  of  fraeture  of  the  base  ef  the  sknll  is  more  *»r 
less  complete  conui.  This  must  l^e  different laled  from  alcoholic  an<l  un^iuie 
et.mui,  and  from  apoplexy  and  t^jvium  jioisoning.  Tlie  history  of  an  injury  to  tlie 
head  is  important,  Ah*obolie  coma  is  rarely  as  profound  as  that  due  to  injury 
of  the  brain.  The  odor  of  alcoliol  upon  the  breath  is  a  sign  wliich  has  lauded 
many  an  individual  with  fracture  of  the  base  of  the  skull  or  apoplexy  in  tlie 
police  station.  The  pujdls  are  equal  in  the  coma  from  alcohid^  If  the  patient 
be  sharply  slapped  upon  the  face,  the  pupils  of  the  eyes  will  usually  rapidly 
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dilate  and  then  contract  again.  There  is  no  paralysis.  The  coma  of  apoplexy 
is  complete.  The  breathing  is  stertorous,  the  pulse  is  usually  slow.  There  is 
hemiplegia  or  j)araplegia.  In  opium  poisoning  the  pupils  are  contracted  to 
pin-point  size,  and  remain  so.  The  patient  can  sometimes  be  momentarily 
roused ;  there  is  no  paralysis.  In  uremic  coma  there  will  be  evidences  of 
nephritis,  sometimes  edema  of  the  extremities;  urine  withdrawn  through  a 
catheter  will  be  albuminous,  and  contain  casts;  there  are  sometimes  general 
convulsions ;  there  is  no  paralysis.  An  examination  of  the  fundus  of  the  eye 
with  an  oj)htlialmo8copc  may  show  evidences  of  degeneration  of  the  retina,  and 
other  signs  common  in  nephritis. 

DISEASES   OF   THE   SKULL 

Acute  Inflammation  of  the  FeriosteTim  of  the  Skull  (Pericranitis  acuia).-- 
Acute  purulent  inflammation  of  the  pericranium  occurs  as  the  result  of  in- 
fected wounds  of  the  overlying  soft  parts,  or  as  an  extension  of  inflammatory 
processes  of  the  soft  parts  or  of  the  bone,  as  abscess  of  the  scalp,  erysipeUs, 
disease  of  the  middle  ear  or  mastoid  process,  and  as  a  complication  of  infected 
fractures  or  of  acute  osteomyelitis  of  the  cranial  bones.     In  the  most  acnte 
cases  the  disease  may  be  ushered  in  by  a  chill,  a  rapid  elevation  of  temperature, 
and  all  the  symptoms  of  acute  sepsis.     Locally  the  patient  will  complain  of 
headache ;  the  scalp  will  be  swollen  and  edematous  and  doughy,  but  may  he 
normal  in  color  if  the  inflammation  is  primary  in  the  periosteum.     The  swollen    J 
area  will  be  tender  on  pressure,  and  beneath  the  scalp  there  will  be,  at  first,  in    j 
indurated  swelling  connected  with  the  bone,  over  which  the  scalp  may  be  mof-    i 
able.     Later  there  will  Ixi  deep  fluctuation ;  the  swelling  and  edema  may  extaid    ■ 
into  the  neck  or  the  face.    Frequently  the  disease  is  secondary  to  phlegmonoM 
inflammaticms  of  the  seal]).     Tlie  constitutional  s\Tnptoms  are  often  grave,        = 

Acute  Inflammation  of  the  Cranial  Bones — Acute  Osteomyelitis. — Acute  osteo-  -^ 
myelitis  occurs  as  tlie  result  of  infected  wounds  of  the  soft  parts,  of  infected   J 
fractures  of  the  skull,  and  of  phlegmonous  and  other  inflammations  of  the  ^ 
scalp.     The  disease  is  usually  associated  with  inflammation  of  the  perieraninffl 
and  of  the  dura.     Only  in  isolated  cases  has  it  been  observed  confined  to  the  - 
spongy  tissue  of  the  diploe.     The  bone  appears  of  a  yellow  color  instead  of  it»  ^ 
normal  pinkish- white.     The  condition  is  scarcely  to  be  regarded  as  a  diagnostic  ' 
entity,  and  is  usually  a  portion  of  the  pathological  process  in  acute  pumlert  , 
infection  of  the  dura  and  pia,  and  of  sinus  thrombosis  and  pyemia  followial : 
inf(*cte<l  fractures  and  wounds  of  the  skull,  and  sometimes  accompanying  mai' . 
toid  disease.     The  signs  and  symptoms,  therefore,  are  rather  those  of  mixSr 
mati(m  of  the  membranes  of  the  brain,  etc.,  than  of  the  inflammation  of  tta 
bone  itself,  and  will  be  discussed  under  these  topics.     The  chronic  inflammf 
tious  of  the  hones  of  the  skull  are  chiefly  tuberculous  and  syphilitic.  ] 

Tuberculous  Inflammation  of  the  Skull. —Tuberculous  inflammation  of  theskiffl  • 
may  be  primary  or  secondary  to  tuberculous  disease  of  the  soft  parts  of  the  fad 
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(lupus)  or  of  the  scalp,  or  most  frequently  of  the  middle  ear.  Primary  tuber- 
culous (lis(*ase  of  the  skull  occurs  most  frequ(»nt]y  on  the  foreliead  and  the  pari- 
etal region.  In  young  jxjrsons,  usually  only  in  those  who  have  other  tulK^rculous 
foci.  The  signs  and  symptoms  are  a  slowly  develoi)ed,  tender,  painful,  cir- 
cumscribed, doughy  swelling,  which  later  fluctuates;  incision  evacuates  tuber- 
culous  pus  and  reveals  a  more  or  less  extensive  area  of  tuberculous  caries  of  the 
underlying  bone ;  sometimes  absorption  of  bone  and  loss  of  substance,  extend- 
ing through  the  thickness  of  the  skull.  The  lesion  has  the  characteristic  appear- 
ances of  tuberculosis.  Tuberculous  meningitis  and  general  tulxjrculosis  are  not 
uncommon  complications.  The  secondary  tuberculous  inflanmiations  of  the  skull 
occur  most  often  as  the  result  of  tuberculous  inflammation  of  the  middle  ear 
and  of  tuberculous  ulcerations  of  the  nasal  mucous  membrane.  The  diagnosis 
must  be  made  from  the  situation,  the  character  of  the  discharge,  the  recognition 
of  tubercle  bacilli,  the  chronic  course,  and  the  presence  of  tuberculosis  else- 
'where. 

Syphilis  of  the  Cranial  Bones. — Syphilis  of  the  cranial  bones  occurs  in  the 
fonn  of  circumscribed  or  diffuse  periostitis,  or  of  gummata.  Syphilitic  peri- 
ostitis is  common  in  the  form  of  the  so-called  syphilitic  nodes  on  the  frontal 
and  parietal  bones.  They  occur  in  the  later  stages  of  the  disease,  and  form  firm 
or  elastic,  rounded,  moderately  elevated,  tender  swellings,  single  or  multiple, 
of  varying  size  from  a  fraction  of  an  inch  to  an  inch  or  more  in  diameter. 
They  run  a  chronic  course,  lasting  for  months,  sometimes  for  years.  They  may 
disappear  under  treatment,  leaving  the  bone  intact  or  pitted,  or  break  do\vn  and 
nkerate,  leaving  characteristic  punched-out  ulcers.  They  may  cause  syphilitic 
caries  or  necrosis,  with  loss  of  substance,  and  leave  extensive  defects  in  the 
akulL  The  condition  is  exceedingly  chronic,  and  the  process  may  extend  over 
jears. 

Gummatous  periostitis  may  also  be  diffuse,  and  cover  in  time  the  greater 

part  of  the  vault  of  the  skull.     The  process  tends  to  advance  slowly.     The 

lesions  are  often  multiple  gummy  nodules,  which  coalesce.    Breaking  dowTi  and 

ulceration  are  common.    Destruction  of  bone  may  l)e  superficial,  leaving  behind 

t  peculiar  and  characteristic  worm-eaten  appearance  of  the  surface  of  the  skull, 

«r  deep-seated,  causing  caries  or  necrosis  of  the  entire  thickness  of  the  skull, 

'With  extensive  perforations  and  loss  of  substance.    Characteristic  of  the  process, 

«l»o,  is  the  production  of  new  bone,  nodular  or  diffuse  thickenings  of  the  skull, 

syphilitic  hyperostoses.    The  destructive  and  productive  processes  may  proceed 

«ide  by  side.    When  the  soft  parts  soften  and  break  dowTi,  extensive  ulcers  form. 

The  necrotic  bone  surfaces  are  exposed.    Putrefactive  changes  take  place.     The 

hone  turns  green  or  black;  the  discharge  of  pus  is  often  profuse,  and  has  a 

stinking  and  horribly  offensive  odor.    Gummata  also  occur  in  the  spongy  tissue 

rf  the  diploe,  and  upon  the  surface  of  the  inner  table  of  the  skull.     They  also 

Day  lead  to  caries,  necrosis,  and  the  production  of  new  bone,  and  are  frequently 

implicated  by  inflammations  of  the  dura  (pach^^nenlngitis  syphilitica  gimi- 

losa) ;  severe  continuous  headache  is  a  characteristic  svmptom. 
d8 


414 


INJURIES   AND   DISEASES   OF   THE   SKITLL 


Necrosis  of  the  SkulL- — Necrosis  of  tl»e  skull  follows  infected  fractnrefi  or 
wounds  and  osteomyelitis  of  the  cranial  Umes  and  necrotic  inflanmiatiuti^  0(1 
the  overlying  soft  piirts,  witli  extensivi^  destnirtinn  uf  tlie  pericranium.     It  i«] 
rare  as  the  result  of  aseptic  ojK^ratimis,     The  niiTo.si.s  may  be  superdeiuly  ur  I 
involve  the  entire  thickness  of  the  sknll.     No  involucrum  is  formed.     The  dead 
Iwne  separates  slowly,  antl  loss  of  siihstanee  is  replaced  nsually  by  fibroud  scar 
tissue  merely^  rarely  by  Inaie. 

Imperfect  Ossification  and  Atrophy  of  the  Skull — Imperfect  oi^sification  of 
the  skull  uiiiy  occur  as  a  cougeiiital  con(litI«>n  thought  to  k*  due  h»  c<»np*iiii:d 
rachitis  or  syphilis.  The  vault  of.  the  skull  inny  consist  of  numerous  small 
bony  phites,  with  soft  places  between  and  ahnonually  hirgt*  fontanelk*3,  IxiCftl- 
ized  atrophy  may  occur  from  the  pressure  of  tunjors — notably  dermoids — or 
from  aneurisms.  Atrophy  occurring  after  birth  in  children  is  nsnally  due  to 
rachitis  (eraniotabes  raehitica).  The  softening  of  the  Inme  is  ni«ist  marked 
in  the  occipital  rcgirm,  and  may  reacli  a  grade  sncli  tliat  the  skull  can  bofl 
iuj])rpssi'(l  with  the  tiugers.  The  syiHiitoms  of  cerebral  enuipressinn  or  convub 
sions  nuiy  n<rur  in  sueh  eases.  A  siiuilar  c^iiidition  has  brrn  ul»served  in  adidt 
women  suffering  from  osteomalacia.  B 


'i'/ 


Fui.     iM, UlFH  i>K    ilvi  KHTKOI'IIV    i*¥     INK    SKILL.       (N\'W     Yiirk    iLt^spiUtl     Miii-^UIIL) 

Hypertrophy.-^!  Ji tr a se  and  circumseribt'd  hy|T<'rtro|ihh's  of  tlie  skull  mat 
occur  both  rai  its  outrr  and  iun^T  surface.  In  the  ditfuHic'  fonu  all  the  bones  of 
the  skull  and  face  may  become  greatly  thickened   (leontiasis  ossium).     The  J 
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circumscribed  liy|icrtrophies  in  t!ie  interior  of  the  sktill  may  gradually  cause 
wrebrul  eonipression  and  deatb  from  atrophy  of  tLe  brain, 

AneuriBm  of  the  Arteries  of  the  SkulL — Aneurism  of  the  arteries  of  tlio  sknll 
may  W  i^lu^]v  or  imdtiple;  they  jirodiice  at  iirst  bony  svvellin^a  vipon  the  fikidl; 
later  the  bone  h  tiiinned,  and  craekles  on  compression ;  finally,  tlie  bony  cover- 
ing y  absorlx^d,  and  a  softj  pulsating  tnnmr  apjK^ars,  irivin^r  the  signs  of  aneu- 
rism, llnpturoj  externally  or  into  tbe  cranial  cavity,  causes* deatb  from  bem- 
{►rrbage  or  cerebral  eompretision.  A  few  cases  of  aneurism  of  the  mid^lle 
aieningeal  art€  ry  have  been  reported. 

Tumors  of  the  Cranial  Bones. — ^Encliondromata  may  originate  in  tbe  etlimoid 
Wne  and  grow  into  tlie  frontal  sinus,  tbe  nasal  fossa^,  or  tlie  orbit;  tbey  usually 
become  converted  into  Iwny  tuiunra,  and  cause  symptoms  meelianically — clis- 
jilaeement  of  the  eyeball,  8tf>ppage  of  the  nasid  fnssip,  etc.  Tliey  are  to  he 
recognized  In*  their  sti^ny  hardness.  B<>ny  tumors  nu^y  grow  from  the  outer 
or  inner  surface  of  the  skull  or  from  the  diploe.  Tbey  are  usually  sessile 
tumors,  are  of  slow^  growtli,  and  smooth  or  uneven  surface  anil  bard  e«iiisis[enci% 
On  the  outer  surface  of  the  skull  tbe  history  and  physical  characters  ijf  the 
tumor,  or  an  X-ray  picture,  establish  the  diagnosis.  In  the  interior  of  tbe 
fiknll  they  may  reach  a  considerable  size  and  yet  produce  no  cerebral  symptoms; 
occasionally  they  mi\y  impair,  by  pressure  or  stretcbiugj  the  functions  of  one 
or  more  of  the  cranial  nerves.  A  mistake  in  diagnosis  is  possible  Ijctween  an 
eoma  and  a  central  sarcoma  of  bone  before  it  has  caused  complete  absorjjtiun 
df  its  bcuiy  covering.  An  X-ray  picture  will  show  whether  tbe  tumor  consists 
of  Iwine  or  s<ift  tissues,  I  saw  a  ease  of  osteonia  of  both  orlufs  and  dnnlde 
exophthalmos  wht^n  I  was  interne  in  Bellevue  Hospital  j  there  were  no  suli- 
ject i ve  sy  r 1 1 p  toms. 

Sarcoma.^ — Any  of  tbe  forms  of  sarcoma  may  occur  in  the  skull  They 
ori|nnate  in  the  periosteum,  from  the  bone  itself  or  from  the  dura.  Here,  as 
elttewhere,  they  are  apt  to  be  rapidly  growing  tumors^  and  in  tbe  sktill  dr^^troy 
life,  after  a  variable  i>eri(id,  from  hemorrhages,  from  interference  with  tb«' 
functions  of  the  brain,  meningitis,  sepsis.  They  all  tend  to  jKUietrate  the 
skull  inwardly  or  outwardly,  according  to  their  original  site.  Those  which 
grow  from  the  perieranium  form  tumors  of  softer  or  harder  consistence,  acconb 
iiig  to  tlieir  ty|ie:  tfiey  uuiy  reach  a  large  size  before  producing  luneh  general 
or  local  disturbance,  riceration,  slonghing,  and  dangerous  bleeding  are  apt 
to  occur  S4i<mer  or  later,  and  tbe  skull  is  sometimes  penetrated  and  tlie  dura 
and  brain  involved  quite  early  in  t!ie  disease  in  spite  of  tbe  absence  of  symp- 
toms. Those  which  originate  in  the  bone  remain  covered  by  a  thin  bony  en- 
velope for  some  time,  and  may  set  np  such  an  irritation  that  considerable  new 
Iwine  is  produet^d  in  tbe  form  of  osteophytes.  Tbe  hmy  covering  is  finally 
|K'rforated,  and  a  loss  of  substance  can  he  felt,  tbrougli  which  the  tumor  con- 
tinues to  grow. 

The  sarcomata  arising  from  the  dura  may  simply  infiltrate  the  skull,  and 
thus  infect  the  overlying  soft  parts,  or  they  cause  absorption  and  perforation 
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of  tlio  skull;  after  sueli  jx^rforatioii  ihey  may  receive  transmitted  pulsation 
fnmi  the  brain;  later,  as  tlie  tiuiior  grows  and  spreads  in  the  tis^^ues  of  the 
scalp,  the  piikatiiin  ib  no  longer  felt.  Secondary  tumors  in  the  head  and  else- 
where may  occur  if  tlie  patient  survives  for  a  sufficient  time.  The  sarcomata 
of  the  dura  afford  the  worst  possible  prognosis,  tho&e  from  the  bone  almost  ftft 

bad ;  those  from  tlie  pericranium  may  oeca* 
sionally  be  cured  by  operation.  It  is  not 
ahvaya  easy,  nor  even  |>ossihk%  to  iletermine 
whether  a  sarconia  has  originate<I  in  the 
lione  or  from  the  interior  of  the  skull.  Soon 
after  a  sarcoma  of  the  dura  has  perforated 
the  skull  it  may  pulsate  and  he  partly  re- 
ducible, which  points  to  an  intracranial  ori- 
gin. As  the  tumor  grows  these  signs  ar© 
apt  to  be  obscured.  The  differential  diag- 
nosis between  aneurism  and  pulsating  sar- 
coma lias  already  been  referred  to  under  tlie 
lit  "lid  of  Aneurism,  It  should  be  remem- 
hpred  timt  absence  of  cerebral  S3^mptnnia 
i]i>es  not  necessarily  indicate  that  the  tumor 
has  not  in  varied  the  interior  of  the  skulL 
In  tlio  perforations  from  without,  the  dura 
may  hmg  renuiin  intact  and  the  brain  be 
gradually  pushed  aw^ay  by  the  growth  of 
tlie  tumor  witfiout  jmxlucing  cerehriil  syiuptoms.  The  favorite  sites  for  sar- 
conui  of  the  skull  are  the  parietal  and  frontal  rciiions.  They  may  also  develop 
from  the  base  of  the  skull  and  elsewhere.  I  operated  in  181*6  upon  a  sarcoma 
of  the  skull  in  tlie  fnmtal  region;  the  tiimur  grew  in  the  diploe,  and  had  not 
perforated  the  internal  tiiblc.  It  was  m  large  as  a  man's  fist.  The  patient 
remained  well  for  three  years,  wdien  I  lost  sight  of  him. 
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Fig.  145— lT|-CEiiATi:iJ  Smmmma   !>i     m^ 
Burucy,  Roosevelt  Hospital  ) 


CHAPTER   XIV 
THE  INJURIES  AND  DISEASES  OF  THE  BRAIN  AND  ITS  MEMBRANES 

GENERAL   CONSIDERATIONS 

Injuries  and  diseases  of  the  brain  give  ri?c  to  symptoms  and  signs,  local 
tnd  general,  some  of  which  depend  upon  interference  with  the -function  of 
tbe  brain,  as  a  whole,  and  some  upon  disturbances  of  certain  limited  portions 
of  brain  tissue.  If  these  disturbances  occur  in  parts  of  the  brain  whose  func- 
tion is  known,  definite  symptoms  are  produced,  such  that  in  some  instances 
we  are  able  to  apply  appropriate  surgical  treatment  for  relief.  In  many  cases 
of  injury  the  history  of  the  accident,  the  presence  of  a  wound,  a  fracture,  of 
external  bleeding,  etc.,  may  be  sufficient  guides  to  the  seat  of  the  trouble;  in 
others  we  are  obliged  to  depend  upon  the  aforesaid  disturbances  of  brain 
fimction. 

Injuries  of  the  brain  are,  however,  often  of  a  complicated  character;  the 
symptoms  of  cerebral  shock  or  concussion  may  mask  those  of  compression,  con- 
tusion, or  laceration.    The  lesions  are  often  multiple.     Many  of  them  are  soon 
complicated  by  infection  and  suppurative  inflammation  of  the  brain  and  its 
membranes  of  a  progressive  character,  producing  new  local  and  general  symp- 
tans  such  that  the  symptoms  of  the  original  lesion  are  entirely  overshadowed. 
Certain  large  areas  of  the  brain  may  be  injured  or  destroyed  and  yet  no  symp- 
toms, or  only  indefinite  symptoms,  will  follow;  so  that  our  ability  to  localize 
foci  of  injury  or  disease  in  definite  portions  of  the  brain  is  limited  in  many 
c/irections.     The  functions  of  certain  portions  of  the  brain  are,  however,  defi- 
nitely known  as  well  as  their  relations  to  the  surface  of  the  cranium,  and  these 
data  are  at  times  valuable  in  the  diagnosis  and  treatment  of  lesions  of  the  brain, 
traumatic  or  pathological. 

Cerebral  Localization  ^ 

At  the  present  time  it  is  the  generally  accepted  view  that  the  Rolandic,  or 
central,  fissure  divides  the  cortex  of  the  brain  into  an  anterior  motor  field  and 
a  posterior  sensory  field.  This  division  of  the  brain  was  worked  out  by 
Professor  Sherrington  in  the  anthropoid  apes,  and  has  been  shown  to  be  true 
also  for  man  by  Krause,  Frazier,  and  Gushing. 

1  Partly  adapted  from  Harvey  Gushing,  '*  Keen's  Surgery,"  vol.  iii,  p.  loo  et  seq.,W,  B. 
Saunders,  1908. 
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FiO.  146  —  fiiiAiv  (IF  Gorilla,  Rnowi^fG  Exci-hmmotor  Ahea  as  Deumeated  by  Cortical  Fah^- 
i»i2ATioN\  Nt>t('  tlie  fm'st>nce  of  the  three  genua  {superior,  opposite  body*  nuddle,  oppusiitc*  tiecW 
areju^)       (Kiiuliieas  of  Pruf.  Shfrnngton  ) 


in  will  til,  ftihint(Ml  in  the  anterior  central  pynis,  extending,  however,  to  t 
dejith  of  tlie  central  fissure.     Thus  a  lesion  involving  tlie  motor  cortex  may 
be  removed  some  distance  from  the  sui)erficial  portion  of  the  bniin.     The  upper 
limit  overlaps  on  the  mesial  Rurface  r»f  the  hemisphere  (the  paracentral  lobule) 
The  lower  limit  does  not  extend  as  far  as  tlie  iissnre  of  Svlvius* 


Tfie  Rohindic  fissiire  is  not  a  strai<T]it  line,  hut  is  hrokcn  hy  two,  or  sometimes 
throe,  more  or  less  W€41 -developed  angles  (genua)*  formed,  1  helieve,  hy  the  swell- 
ings aljove  and  Mow  them,  made  hy  the  aggregations  of  cells  controlling  move- 
ments in  the  leg,  arm,  face,  and,  still  lower  down,  jaws,  tongiie,  etc.  Opjwisite  to 
the  npper  two  genua  the  motor  strip  is  less  wide  and  its  representative  movement* 
less  coruph^x,  oi'eurrjng  ai?  they  do  in  the  netl'  and  trunk.  Tluis  the  genua  are 
valuahle  surgical  landmarks,  partieiihiHy  the  middle  and  inferior  ones,  for  thc*y  are 
more  often  brought  into  view.  Ahove  the  superior  genu  there  is  but  a  email  tri- 
angle of  motor  cortex  which  can  he  exposed,  and  it  gives,  on  stimulation,  move- 
ments in  tup,  knee,  and  toe:  opposite  to  this  genu  lie  centers  for  movements  of 
thorax  and  ahdomcn;  between  it  and  the  middle  genu  lie  centers  for  the  upper 
extremity,  the  shoulder  being  represented  higher  than  fingers  and  thumb;  oppo- 
site to  tlie  middle  genu  are  centers  for  the  ncek,  and  below  it  those  for  the  face, 
eyelids  above  and  lips  Wlow;  center  for  jaws,  tongue,  vocal  cord^  pliaiynx,  etc,  are 
the  still  lower,  usually  below  an  inferior  g*nu   (('u.^!iing). 
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Fig.  147a  —  Uiacram  Showinc:  tiik  Rklationh  op 
TiiK  MORK  Important  Fissuuks  ANr>  Convolu- 
tions  TO   TIIK  SrTURKH  AN!)   BoNY  LANDMARKS  OK 

THE  Skull.     (From  Woolsfy.) 


Destruction  or  removal  of  these  areas  produces  motor  paralysis  of  tlic  cor- 
responding muscles.     Sensation  is  not  affected. 

Certain  complex  movements  of 
a  higher  order  may  be  obtained  by 
c^timulation  of  areas  adjoining  the 
true  motor  cortex.  Thus,  below 
the  anterior  central  gyrus  is  the 
jpars  opercularis;  sucking,  chewing, 
sneezing,  and  Tocalizing  movements 
may  be  obtained  (note  that  this  is 
Dear  the  vocal  speech  center  of  Bro- 
ca),  and  from  the  gyrus  frontalis 
mdius  movements  of  the  head  and 
eyes  to  the  opposite  side  may  be 
elicitei  The  pathway  from  the 
motor  cortex  is  the  pyramidal  tract, 
vhoee  fibers  degenerate  throughout 
their  full  length  after  injury  to 
their  cortical  cells  (Gushing). 

The  Sensory  Reld. — The  scn- 
*^7  area  for  common  sensation 
lies  m  tlie  posterior  central  gyrus. 
The  area  occupies  a  position  in 
^Ix'  posterior  central  convolution 
similar  to  that  of  the  motor  area 
m  the  anterior  central  convolution. 
It  lies  largely  in  the  cortex  buricMJ 
Jn  the  fissure,  and  occupies  super- 
ficially only  about  half  of  the 
r^teentral  gj'rus. 

The  fibers  to  the  sensory  field 

f^  from    the    thalamus    in    the 

'cortical   lemniscus"    (Monakow) 

01  the  corona  radiata  to  the  post- 

w'landic  territory.     In  their  course 

%  lie  in  the  posterior  part  of  the 

wpsula  interna.    The  forms  of  scn- 

Sition,  registration  of  which  we  may 

now  with  some  assurance  place  in 

the  near  post-central  region,  are  the 

factiie  sense,   the  muscular   sense, 

snd   the   power    of   discrirainatin<jj 

Doints  in  contact.     It  is  evident  also   that  as  one   «r()es   fartluM-   hack   from   the 
issura  centralis  and  approaches  the  posterior  association  field  of  Flechsig,  sensation 


Fig.  1476  —  Diagham  Showing  the 
THE  Fissures  ok  Rolanik)  and 
Middle  Meningeal  Arteuy  and 
Sinus,  to  the  Honv  Lani>mai<ks 
OF  THE   Skull.      (From  Woolsoy.) 


Relations^  of 
Sylvius,  the 
THE    Lateral 

AND    SUTUUES 
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becomes  more  complex,  so  tliat  more  extensive  and  deeper  lesions  are  necespary  to 
internipt  its  transmission.  The  senses  of  pain  and  of  temperature  lie  probably  in 
the  intermediate  post-central  zone  of  Campbell,  and  that  for  the  recognition  of 
objects — the  stereognostic  sense  in  particular — is  located  as  far  back  as  in  the 
parietal  lobe  (Walton  and  Paul). 

The  Visual  Cortex. — The  primary  perceptions  of  sight  are  registered  in  the 
occipital  lobe,  especially  on  its  mesial  surface  in  the  calcarine  region. 

The  visuopsychic  field  extends  on  the  outer  surface  (of  the  left  side)  in  the 
second  occipital  convolution  as  far  as  the  angular  gyrus,  where  lies  the  visual 
word  center  (readinj^)  which  ]>articij)ates  in  the  speech  mechanism.  The  lingual 
lobule  below  the  calcarine  fissure  a])pears  to  be  associated  with  color  perception. 

The  Auditory  Cortex. — The  superior  temporal  gyrus  receives  the  sensations 
of  sound  which  are  converted  into  conscious  perceptions  in  the  adjoining  por- 
tions of  the  temporal  lobe,  "  thoi^e  on  the  left  side,  in  particular,  being  con- 
cerned wuth  the  auditory  end  of  the  speech  mechanism.  Extensive  lesions  on 
the  right  side  may  give  rise  to  no  appreciable  impairment  of  hearing  on  the 
same  side,  and  there  is  much  confusion  over  the  unilaterality  or  otherwise  of 
the  registration  of  auditory  impulses." 

The  Sense  of  Smell. — The  pyriforin  lobe  is  generally  regarded  as  the  chief 
cortical  center  for  the  sense  of  smell. 

The  sense  of  taste  lies  i)robably  'at  the  lip  of  the  limbic  lobe,  in  the  neigh- 
borhood of  the  uncus. 

This,  topograj>liically  speaking,  would  place  both  of  these  areas,  for  taste  and 
smell,  in  a  situation  just  to  the  outer  side  of  the  pituitary  fossa — a  matter  of  con- 
siderable importance,  as  lesions  confined  to  this  area  of  the  limbic  IoIk;  not  only 
give  characteristic  symj)toms,  but  are  surgically  approachable  (Gushing). 

The  Speech  Areas. — The  si)occh  areas  arc  in  the  left  hemisphere  in  right- 
handed  persons.  They  are  four  in  iniml)or:  (1)  The  area  for  the  recognition 
of  spoken  words  lies  in  the  superior  temporal  gyrus.  (2)  The  center  for  motor 
speech  lies  in  the  inferior  frontal  convolution.  (3)  The  visual  word  center 
is  in  the  angular  gyrus.  (4)  The  power  of  writing  is  lost  when  the  median 
frontal  gyrus  is  (lcstrov(»d. 

The  General  Cortex  and  Frontal  Lobes There  are  large  areas  of  the  cortex 

whose  function  is  unknown.  They  are  more  extensive  on  the  right  hemisphere 
than  on  the  left.  Many  of  these  areas  are  doubtless  concerned  with  the  more 
comjdex  nu^ntal  processes  (association).  The  frontal  lobes  of  tho  brain  appar- 
ently have  to  do  with  tlu*  hiirher  im^ntal  faculties — i.  e.,  attention,  reasoning, 
and  self-control — an<l  lesimis  of  the  frontal  lobes,  notably  upon  the  loft  side, 
are  commonly  attended  by  dullness,  apathy,  loss  of  the  power  of  concentration, 
and  imperfect  self-control. 
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The  Basal  Oanglia. — The  corpora  striata  and  the  optic  thalami  are  not  ac- 
cessible to  surgical  treatment.  The  same  may  be  said  of  the  crura  cerebri,  cor- 
pora quadrigeminay  and  pons.  Lesions  of  the  caudate  and  lenticular  nuclei 
and  internal  capsule  produce  paralysis  upon  the  opposite  side  of  the  body  and, 
if  the  posterior  part  of  the  capsule  is  involved,  sensory  disturbances.  Lesions 
Df  the  optic  thalami  involving  the  internal  capsule  may  produce  disturbances 
of  motion  and  of  sensation  upon  the  opposite  side  of  the  body,  and  in  some 
cases  hemianopsia.  Lesions  of  the  pons  may  produce  palsies  of  the  cranial 
Denes  on  the  same  side  of  the  body,  with  paralysis  of  the  extremities  upon 
the  opposite  side. 

The  Cerebellum. — Lesions  of  the  cerebellum  produce  disturbances  of  the 
equilibrium  of  the  body  when  the  patient  walks,  notably  if  the  median  lobe  is 
involved.  Such  are  staggering,  vertigo,  and  muscular  ataxia  of  the  extremities. 
If  the  median  lobe  is  involved  the  symptoms  are  bilateral.  If  a  lateral  lobe  is 
involved  the  symptoms  will  be  chiefly  upon  one  side  of  the  body ;  when  walk- 
ing, these  patients  are  apt  to  stagger  toward  the  aflFected  side,  or  even  to  fall 
in  that  direction.  Nystagmus  and  paralyses  of  the  muscles  moving  the  eye 
are  common. 

From  the  above  briefly  stated  data  the  location  of  brain  lesions  must  be, 
in  part,  derived.  The  general  signs  and  symptoms  of  brain  lesions  are  head- 
ache, vomiting  without  nausea,  vertigo,  optic  neuritis  (choked  disk),  convul- 
sions, together  with  stupor  or  coma  of  any  grade.  The  focal  motor  symptoms 
ire  partly  irritative  (muscular  contractions  or  attacks  of  Jacksonian  epilepsy) 
and  partly  destructive — i.  e.,  paralyses  of  groups  of  muscles,  or  hemiplegia. 
From  the  situation  of  the  spasms  or  paralyses  it  is  sometimes  possible  to  locate 
he  lesion  in  the  corresponding  portion  of  the  motor  area.  In  some  cases,  as 
f  a  tumor  or  other  progressive  lesion,  the  symptoms  begin  with  irritation  and 
nd  in  paralysis.  Sensory  symptoms  are  rarely  definite  enough  to  be  localized. 
"he  interferences  with  speech  are  of  several  characters,  and  are  to  be  referred 
•  the  areas  already  indicated. 

Cranio-cerebral  Topography 

The  relation  of  the  fissures  of  the  brain  to  bony  landmarks  on  the  surface 

tbe  skull  has  been  worked  out  by  various  observers  according  to  various  plans. 

be  three  most  important  fissures,  from  a  surgical  point  of  view,  are  the  fissure 

HolandOy  the  fissure  of  Sylvius,  and  the  paricto-occipital  fissure. 

The  Fissnre  of  Bolando* — The  fissure  of  Rolando  may  be  located  as  follows: 

line  is  laid  down  from  the  root  of  the  nose  backward,  over  the  middle  line 

the  head  to  the  occipital  protuborance.     Measure  to  a  point  0.557  of  this 

stance  along  this  line  backward,  from  the  root  of  the  nose;  this  point  corre- 

(onds  to  the  upper  end  of  the  Ttolandic  fissure.     From  this  point  the  fissure 

ms  downward  and  forward  a  distance  of  about  three  and  one  half  inches, 

laking  an  angle  of  sixty-seven  degrees  with  the  median  line  of  the  head.    lu 
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tuaking  iLe  measurements  two  graduated  strips  of  metal  arc  used.  One  strip 
is  fastened  to  the  other  at  nn  angle  of  sixty-seveii  degrees.  If  these  striiis  are 
laid  II  [Kill  the  head  in  such  a  position  that  one  of  them  overlies  the  sagittal  J 
suture  while  tlieir  junction  is  over  (he  upi>f^T  end  of  the  Tiolaudic  fissure^  ihei 
second  strip  will  pass  downward  and  forward  at  an  angle  of  sixly-sexen  degn*ea| 
with  the  first,  and  will  overlie  tlie  course  of  the  fissure.  The  lower  third  of| 
tlie  fissure  is  a  little  uiorc  %Trlical  fliiin  the  strip. 

The  Fissure  of  Sylvius  and  the  Parieto-occipital  rissure. — The^  two  fissurcflj 
are  found  i*s  follows:  '*  Lav  down  a  hase  line  from  the  lower  margin  of  the] 
orhit  to  the  auditorv  meal  us,     T,ay  down  a  secou<l  lino  narallel  to  it  from  the 
external  angular  process  of  the  frontal  bone  backward  one  inch  and  a  quarter- 
Then  measure  upward  one  quarter  of  an  inch.     This  is  point  one.     Find  the 
most  prominent  part  of  the  ^larietal  eminence,  and  from  it  draw  a  line  down* 
wanl  jferjiendicular  to  the  has?e  line,  and  on  this  take  a  point  three  quarirrs 
of  an  inch  below  the  eminence;  this  gives  p^^int  two.     Join  these  two  |j<#ints 
and  the  line  will  lie  over  the  fissure  of  Sylvius,     The  anterior  limb  of  tlwd 
fissure  Avill  be  two  inches  behind  tlie  external  nngidar  prr>eess.     The  fissure  is^ 
about  four  inches  long.     To  find  the  paru'lo-occiittial  fissure^  cMUitinue  the  line 
of  the  fissure  of  Sylvius  to  tlie  median  line.     At  their  junction  lies  this  fis^ureJ 
Since  all  areas  now  open  to  surgical  operation  can  be  bx-atcd  with   a  definite 
relation  to  these  three  fissures,  no  further  roles  are  necessary,"     (Starr,  **  ^^i 
ganie  Nervous  Diseases/'  first  edition,  page  482.) 

Localization  of  Pissures.— It  is  customary  to  mark  the  position  of  the  fissur 
sought  upon  the  scidp  by  means  of  a  scratch  or  superficial  cut  with  a  scaljicL 
The  several  points  may  also  be  marked  upon  the  skull  itself  with  the  edge  ol 
a  chii^el  or  punch,  and  the  brain  exposed  by  raising  an  osteoplastic  flap  or  by 
making  one  or  more  trephine  openings,  enlarged  with  a  rongeur  as  may  be 
necessary.  Aseptic  tc^chnic  permits  large  osteoplastic  flaps  to  be  raised  with 
safety.  The  topograiihy  of  the  brain  is  thus  more  readily  recognized.  A  num-M 
her  of  forms  of  apparatus  have  been  devised  for  the  ready  localization  of  the 
important  fissures^  Among  the  most  complete  is  that  of  Kronlein.  A  number 
of  ingenious  methods  have  been  devised  by  German,  English^  French,  and 
American  surgeons  for  the  determination  of  the  relations  between  the  varioui 
convolutions  of  the  brain  and  definite  points  upon  the  surface  of  the  skull 
For  a  full  description  of  these  the  reader  is  referred  to  the  very  complete  worl 
of  A.  Chi  pan  It  It  is  to  be  renu^nd^cred  that  at  the  present  time  small  trephini 
openings  are  rarely  used  when  ojM^rating  ujK>n  the  brain.  The  present  practice 
is  to  make  a  large  osteoplastic  flap,  and  thus  to  expose  so  large  an  area 
the  brain  that  small  errors  in  the  situation  of  the  incisions  are  unimportant 
The  method  of  Kronlein  is  complete  and  satisfactory.  A  cut  of  the  apparatus 
used  is  here  given,  together  with  a  short  descrij>tion  of  the  lines  and  anjsleft 
as  constructed  upon  the  skull. 

The  description  is  here  given  nearly  in  the  words  of  the  originator  of 
method.    Five  lines  are  used  as  a  basis  for  the  plan.     They  are; 
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1.  Tlie  hase  line,  or  German  liorizontal  line.  Ear-orLital  line  flinea  liori* 
zontalis,  aiiriculixirhitulis),- 

2.  The  upper  horizontal  line   (linea   hoHzontalis  stipra-orhitalis), 

3.  The  linierior  verlietil  line   (linea   vertiealis  zyoonuitiea), 

4.  The  niitWle  vertienl  line   (linea  verliealis  artieularis). 

5.  Tlio  posterior  vertical  line   (lini-a  verticalis  retromastoidea). 
G.   Tlie  lini^a  RfOantli  oMi([iia, 

7.   The  linea  Sylvii  oliliqiia. 

The  points  npon  the  sknll  from  whieh  tliese  lines  are  to  he  *]ra\vn  are  easily 
found.    The  lines  nre  Orawn  as  follows: 

(1)  The  hasr  lhu\  Tlirou|j;h  the  inferior  horder  of  the  orhit  and  the  ^npe- 
rior  border  of  the  aviditorv  meatus,  (2)  The  upper  horizonfal  line.  Through 
tlie  upper  border  of  the  orbit  parallel 
to  the  base  line.  (3)  The  anieri\>r 
tf ordeal  line.  From  the  niiihlle  of 
the  zjgonia  upward  at  rig) it  angles 
to  tbe  base  line.  (4)  The  mldtUe 
vertical  linr.  From  llie  liead  of  the 
articular  process  of  the  inferior  max- 
illa upward  at  right  angles  to  the 
base  line,  (5)  The  posterior  rerlical 
lirke.  From  the  most  posterior  point 
of  the  base  of  the  mastoid  process  up- 
ward at  right  angles  to  the  base  line. 
The  two  ohlique  lines  are  seeoiidarv 
constructions.  They  are  <lrawu  as 
follows:  (0)  The  Ji7iea  JlohtniVK  Tlie 
line  of  the  Rfjlandie  fissure  from  the 
point  of  interse<:»tion  of  the  anterior 
vertical  line  with  the  sufH/rior  Imri- 
zontal  line  to  the  point  where  the 
posterior  vertical  line  meets  the  sagit- 
tal suture  (middle  line  of  the  head). 
(7)  The  linea  Sylelt  of  the  fissure  of 

Sylvius  is  a  line  corresponding  to  half  the  angle  made  by  tlie  Rolandie  line 
and  the  su|>erior  horizontal  line,  and  prolonged  backward  until  it  unlets  the 
posterior  vertical  line. 

In  tlie  diagram  (Fig.  14Q)  the  letters  have  the  following  significance;  /C, 
point  of  division  of  the  fissure  of  Sylvius.  S,  up]>er  end  of  the  fissure  of  Syl- 
vius, /?,  lower  end  of  I  he  Rrdandic  fissure.  P,  upper  end  of  the  Rolandie  fis- 
sure. A'  and  A'\  points  for  the  apjilieatinn  of  the  trephine  to  reach  tlie  sources 
of  hemorrhage  in  rupture  of  the  middle  meningeal  artery.  J,  fl,  A'*,  M,  quad- 
rilateral area  in  which,  according  to  von  Bergmann,  the  skull  may  be  resected 
by  an  osteoplastic  fiap  to  reach  abscesses  in  the  temporal  If  the  of  tlie  brain  fol- 
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Concussion  of  the  Braint 
Commotio  cerebri,  Cerebral 
Shock. — By  tliese  terms  UQ 
designate  the  condition  foV 
ImvinjT;  tj^neralizeil  injuries  ta 
the  beaJ  in  which  no  rvctyft 
ni/able  lesion  of  the  brain  i 
discoverable,  but  which  pre 
sent  symptoms  of  teHi|>omry 
iinpnirjittait  or  abolition  of  tli" 
fimetions  of  the  brain  as  a! 
whole.  The  symptoms  appea: 
at  once  on  receipt  of  a  blow  01 
fall  np4m  the  head.  The  pa^ 
tient  siultlenly  becomes  unct>n- 
scionss ;  he  is  stunned  and  fallt 
inanimate.  The  iinconscion 
ness  may  be  momentary 
prolonged.  In  mild  ea^s  re- 
covery begins  at  once;  the  j^a- 
tient  regains  consciousnt^ 
.^ but  is  giddy,  weak,  has  head- J 

Fio.  14*>.  — Diagram  of  Lines  ani^  Anc3i.es  Constructed    ^^^^^9  ^^  ^'"^l  ^^^^  confuscd  fnf 
rroN  THE  Skull  for  the  Location  of  Tiifi  C^oNVony-     „^..^    minutes    or    hnni^       Thi» 

TioNs  AND  FiftsuKKfl.    (Kraiildn.)  **-"^^    minuies  or  nours.      lae 

ocenrrenees    immediately   pre- 
ceding the  accident  and   the   accident  itself  are  forgotten.      In  more   severe^ 
cases  nneonscioiisness  hists  for  minntea  or  hours;  shock  is  more  prononnce<l;J 
the  surface  i.s  jmle;  the  pulse  is  slow,  feeble,   and  compressible;   respiration 
is  superficial,   irregular,   or   stertorous.      The  conjunctiva   is    insensitive   andj 
normally   painful   irritations  of  the  skin   produce   no   reaction.      The   pupil 
are  equal,  normal,  coutnu'ted  or  ^\^h^\v^\,  but  responsive  to  light,     Rept^atf 
vomiting  is  conuuon.     Th(*rc  nmy  be  cnuvulsive  twitcbings  of  the  limbs, 
covery  is  gradual,     lleadaube,  confusion  of  mind,  muscular  ataxia,  retenlit-M 
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or  incontinence  of  nrinc  and  fpocs  11133 j  lie  present*  For  a  time  the  patient  may 
lie  wholly  or  partly  ajiLneie.  The  symptoms  gnidimlly  pass  away  after  hours 
or  days.  I  hiring  rerovery  tlie  j^atient  lies  in  KmI  <ai  liis  side  in  a  position  of 
general  flexion;  he  is  irritiihle  mid  does  not  wisli  hj  be  distiirt>LML  During  this 
time  the  face  may  he  flushed,  tlie  eyes  bright  and  siiffnsed.  The  pnlse  is  rapid 
and  of  high  tension.  The  sooner  and  more  complete  the  return  to  eonseionsnesg, 
the  more  imtbable  it  is  that  the  condition  is  merely  that  of  cerebral  shock. 


o 
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ASURtMENTa. 


!   \  '1      ilirm  OF  rRAVIO-CTTTlFnRAL   LOCAMZATION   BY  AXQT.f  - 

{KilvdIlf^ss  of  Dr.  Frank  Iljirtley.) 

This  m<^thml  i- n-fM  im-nt  tm  a  pf*rci?ntagp  bn.'^is,  and  Uicri'ron*  \a  parlicularlv  u<  ■  niiH  regardless  of 
how  B«?x^  nge^  or  race  iiiav  vnry  tli*»  NJze  or  wlin|>t»  of  the  liotnK  The  dintanrp  frnm  thn  nfiMnn  or  nasoh- 
franial  Sftinrr  over  the  mklliiie  of  the  vert^^x  to  tbo  inicm  or  vximml  meipit^d  praiubtTancr  is  mt^iuiiired 
4Uid  markcii  on  tlie  sotdp.  On  this  linr»,  ahvxiya  measuring  from  iLv;  antrrior  end  or  tm-sion,  the  follow- 
IniC  pi^rcentages  of  it«  length  are  iimrked;  45  |jer  cent,  55  per  cetit^  70  jicT  cent,  SO  per  cent,  mid  i>5  per 
it.  The  rrtrtt-orbitai  tubertlc,  n  HToall  projeetiofi  of  hone  on  the  [K>s-terior  Wnler  of  tlie  frotittd  process 
the  nmlrir  bone,  J*  lociited  and  iLs  pish ion  marked  on  the  «ealp.  A  line  is  drflwii  frotn  this,  rrtro- 
^  tilcU  tubcrdi'  to  the  70  per  cent  point,  meiiMtired  and  divi4ied  into  tentlw,  Tli«'  junction  of  tlie  second 
ttxid  thml  tenths  U  joined  tn  the  4;j  jmt  rent  iHjint  and  the  junction  of  tlie  tliird  and  fourth  is  joined 
to  the  55  per  cent  point.  The  retro-nrbiiul  tubtrcle  is  ulso  jriined  to  tlie  80  per  cent  point  atid  to  the 
95  per  cent  point. 

The  line  to  the  45  per  cent  corresponds  to  tlie  j^rf central  Rn^utti. 

The  h'ne  to  the  ^h  \h-t  c^nt  corre?ijx>nd'^  to  tlie  Rolftn/lie  pttjfnre. 

The  hne  to  the  70  per  cent  ptint  corn'T^punds  to  tlie  Sifh^an  fixwiirB. 

The  line  in  the  HO  fjer  cent  point  corn'HfM>ndri  to  thi^  ^nprritfr  0  nt fHtrn-xphnn^ulttl  fiJtmtrt. 

The  hne  to  the  95  per  cent  pf.>jnt  eorrt«^fM iritis  Ut  the  latt-ral  «-iVin.'?. 

For  more  acctirate  aud  detailed  locsali*ation  all  (hi^^  lines  niMV  be  divided  into  ir-nths. 

When  the  nneonseionsnes^a  is  prolon«]:ed  for  hours  or  days,  the  dia^osirt  uf  nieii? 
ec'Tehral  shock  ean  hjinlly  lie  made.  It  i«  probaltle  that  contusion  or  laceration 
of  the  brain  or  greater  or  less  severity  is  present 
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Compression  of  tlie  Brain* — C'n!n]irrs^^inn  of  tlie  bram  may  I>e  due  to  any- 
thiiif^  which  etuiec^  a  sudden  coiitimioiis  iiirrease  of  infrat'ranial  tensioTi — effii8i?<I 
HckkI,  displaced  fragitientg  of  bone  in  depressed  frarttires  of  the  skull,  foreij!^ 
bodies,  and  inflainniatorv  exudates.  As  the  result  of  aeeidentul  injuries  the 
ejniptonis  of  compression  of  the  brain  are  usuall^^  associated  with  tho^e  of  cere- 
bral slitx-k,  or  of  contusion  or  laccnition  of  the  brain.  In  iinre  cases  of  com* 
pression — 8iich  as  sonietitues  aecoiiipnny  nipliire  of  the  niiibllo  iHeningc»al  artery 
and  intracranial  hemorrhage — a  distinct  interval  otviirs  between  the  aceideat 
and  the  onset  of  typical  sytjqrtonis ;  sucli  may  b<:  lumi-H  ur  days. 

SvMi'TOMS,^ — 'Tlie  Hvnjptoms  may  ]>e  d(.'scrilK?d  under  two  heads:  Syiiit>tnmii 
of  irritation,  followed  by  the  trne  symptoms  of  compression.  At  once*,  aftcT 
the  aeeidcntj  the  patient  siifTcrs  from  headache;  he  is  often  excited  and  irri- 
table.  The  face  is  sometimes  Hushed;  the  pulse  is  slow  and  of  high  tcusioiL 
The  pupils  are  €*qnal  and  often  contracted ;  nausea  and  vomiting  are  eommnn. 
The  patient  gradually  liecomes  dull  and  stupid,  and  finally  falls  into  a  deep 
sleep,  which  is  fHllowed  by  coma.  With  the  onset  of  conui  the  sei^ond  set  of 
symptoms  are  develoiK''d.  They  consist  of  the  coma,  of  changes  in  the  ptipiU 
of  the  eyes;  the  pupil  on  the  side  of  the  injury  is  at  first  contracted,  and  later 
dilated  and  witlcr  ibati  that  of  the  other  eye.  There  occur  also  imralyses, 
either  limited  to  one  particular  limb  or  group  of  nniscles,  or  hemiplegia,  or 
paraplegia.  The  oenlo-motor  nerve  is  often  alTected.  There  may  be  squint  or  a 
slow  rolling  of  the  bxilb  of  the  eye.  Observation  of  the  fundus  of  the  eye 
frequently  shows  choke  J  disk.  If,  as  is  rarely  the  case,  the  compression  of  the 
brain  is  very  sudden,  there  may  he  convulsive  movements  of  the  extremities. 
The  heart  beats  slowly,  respiration  is  slow  and  stertorous,  and  may  be  irregular. 
As  a  fatal  issue  approaches,  respiration  may  cease  for  a  minute  or  more,  and 
then  be  resumed.  The  heart  may  continue  to  Iw^at  for  several  minat*L*s  aft«T 
respiration  has  ceased.  Inequality  and  insenaitivenet^  of  the  pupils  indicatiai 
a  serious  uv  high  degree  of  compiT'ssion.  If  they  are  equal,  or  coiilinuc  to 
respond  to  light,  the  compression  is  not  severe.  The  mtire  widespread  tho 
paralysis  the  larger  the  hemorrhage.  A  limited  paralysis  indicates  lieiu<»rrh»gd 
between  tlic  dura  and  the  skull,  A  widespread  paralysis,  hciuorrliage  beueatli 
the  dura.     The  pandys<^s  are  (m  the  side  o[>jK>site  the  coniprcs^ion. 

Injuries  of  the  Blood-vessels  of  the  Brain. — iNJuniEs  of  tuk  Sinusics, — In- 
juries of  the  sinuses  of  the  brain  occur  as  tlie  result  r»f  fracturc>a  or  of  wounds, 
such  as  gunshot  t)r  stab  wounds  of  the  skull.     Tlicy  may  be  produced  By  de- 
pressed biiue  fragments,  which  lacerate  the  wall  of  the  sinus;  or  ruptured  by  dis- 
placements of  bone  in  fractures  of  the  skull,  or  during  labor.    If  the  wound  oi 
the  sinus  coiumunicates  with  an  extornal  wound,  thcw  will  be  venous  bk*<»ding^' 
which  is  usually  easily  controlled  by  pressure.     The  superior  hmgitudinal  sinus 
is  most  often  wounded,  and  the  transverse  sinus  rartd^'.     If  the  injury  is  snli 
cutaneous,  so  that  the  bhiod  cannot  esea|ie,   it  may   accumulate  between   th 
dura  and  the  skull,  or  beneath  the  dura,  and  produce  s%Tnptoms  of  eomprc?»-| 
sion  of  the  brain.     The  onset  of  tlie  symptoms  is  much  slower  than  afl 
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trterial  hemorrhage,  and  of  less  intensity,  indeed,  in  many  cases  of  injury  to 
file  sinuses,  the  symptoms  of  compression  are  entirely  wanting. 

IxjirRY  OF  THE  Arteries  IN  THE  Craniai.  Cavity. — Hemorrhage,  or 
bleeding  from  the  middle  meningeal  artery,  has  already  been  described  under 
Fractures  of  the  Skull. 

Injury  of  the  Internal  Carottd  Artery. — On  account  of  its  deeply 
placed  position,  the  internal  carotid  artery  is  much  less  often  wounded  than 
the  middle  meningeal  The  artery  may,  however,  be  injured  by  a  sharp  frag- 
ment of  bone  in  fractures  of  the  base  of  the  skull ;  as  the  result  of  gunshot 
irounds;  occasionally  from  stab  wounds  through  the  orbit  which  penetrate  the 
iiilL  If  the  artery  be  wounded  in  the  cavernous  sinus,  an  arterio-venous  aneu- 
rism may  develop  and  produce  a  pulsating  exophthalmos.  Injuries  of  the 
aurotid  in  this  situation  are  sometimes  accompanied  by  paralysis  of  the  abdu- 
5ens  or  motor  oculi  nerve.  Generally  speaking,  rupture  of  the  internal  carotid 
irtery  is  a  rapidly  fatal  injury  from  intracranial  hemorrhage  and  the  symp- 
toms of  pressure  upon  the  brain,  sudden  coma,  and  death. 

Intracranial  Hemorrhage  between  the  Dura  and  the  Pia. — Tntra- 
Eranial  hemorrhage  between  the  dura  and  the  pia  occurs  as  the  result  of  injuries 
to  the  head,  notably  those  involving  laceration  of  the  brain  substance.  It  occurs 
nsiially  from  small  blood-vessels  or  from  a  venous  sinus.  The  amount  of  blood 
ntravasated  may  be  large  or  small.  The  blood  spreads  itself  over  the  sur- 
face of  the  brain,  and  its  accumulation  may  be  followed  by  the  symptoms  of 
compression.  These  symptoms  are  much  more  slowly  developed,  and  .of  less 
intensity  than  are  observed  after  rupture  of  the  middle  meningeal  artery.  If 
the  extravasations  are  moderate  in  amount,  and  do  not  invade  one  or  other  of 
the  areas  of  the  cortex  presiding  over  some  definite  function,  they  may  produce 
no  symptoms  at  all.  Rupture  of  one  of  the  larger  arteries  of  the  brain  itself 
18  usually  attended  by  a  rapidly  fatal  result  with  the  symptoms  of  sudden  com- 
piwsion  of  the  brain. 

Injuries  of  the  Cranial  Nerves  within  the  Skull. — When  the  cranial  nenes 
ire  injured  within  the  skull  paralyses  occur  on  the  same  side  of  the  body  as 
the  injury. 

The  Olfactory  Nerve. — The  olfactory  nerve  is  sometimes  ruptured 
in  fracture  of  the  base  of  the  skull  involving  the  anterior  fossa,  occasion- 
illy  by  wounds,  or  falls  upon  the  forehead,  sometimes  by  falls  upon  the 
occiput  Injuries  of  the  olfactory  nerve  are  attended  by  the  loss  or  diminu- 
tion of  the  sense  of  smell.  The  sense  of  taste  is  so  much  a  part  of  the 
lense  of  smell  that  the  loss  of  the  latter  is  attended  by  a  diminution  of 
lie  former. 

The  Optic  Nerve. — Complete  division  of  the  optic  nerve  is  attended  by 
lindness  in  the  corresponding  eye.  Contusion  of  the  nerve  or  pressure  by  a 
lood  clot  may  be  wholly  recovered  from.  (See  case  described,  p.  409,  pistol- 
lot  wounds  of  the  anterior  fossa  of  the  skull  in  which  there  was  also  ptosis 
id  dilated  pupil,  significant  of  injury  of  oculo-motor  nerve.) 
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The  Oculo-motor  Nerve. — The  third  nerve  may  be  injured  by  the  pres- 
sure of  the  forceps  during  parturition  and  as  the  result  of  fractures  of  the 
anterior  fossa  and  of  wounds  of  the  orbit.  The  symptoms  of  paralysis  of  the 
third  nerve  arc  ptosis — i.  e.,  falling  of  the  upjxjr  eyelid,  dilatation  of  tbe  pupil, 
with  loss  of  reflexes  both  for  light  and  distance.  The  eyeball  is  turned  out- 
ward and  a  little  do^vnward. 

Thochleah  Nerve. — Injury  of  the  trochlear  nervCy  with  the  productioa 
of  diplopia,  has  been  occasionally  observed  after  severe  injuries  of  the  head. 

The  Fifth  Pair  of  Cranial  Nerves. — The  fifth  pair  of  cranial  nerves  i« 
rarely  injured  alone  in  fractures  of  the  base  of  the  skull,  but  its  injury  is  ve^ 
commonly  associated  with  injuries  of  the  other  pairs  of  cranial  nerves  in  these 
fractures.  If  the  paralysis  be  complete,  the  insensitiveness  of  the  conjunctivi 
leads  to  trophic  ophthalmia,  probably  because  the  conjimctiva,  being  insensitive, 
the  pressure  of  foreign  bodies  and  other  sources  of  irritation  is  not  observed 
by  the  patient  Also,  it  is  believed,  on  accoimt  of  the  trophic  nerves  which 
accompany  the  fibers  of  the  fifth  pair. 

Paralysis  of  the  Abducens  Nerve. — ^Paralysis  of  the  abducens  nerve 
is  infrequent  It  may  accompany  the  formation  of  an  arterio-venous  aneurism 
between  the  internal  carotid  and  the  cavernous  sinus.  The  symptom  of  paraly- 
sis of  the  sixth  or  abducens  nerve  is  internal  strabismus. 

The  Facial  Nerve. — The  facial  nerve  is  not  infrequently  injured  du^ 
ing  instrumental  delivery,  but  the  paralysis  is  not  permanent  It  is  very  often 
injured  in  fractures  of  the  base  of  the  skull  which  pass  through  the  petrous 
portion  of  the  temporal  bone,  and  the  injury  is  commonly  associated  with  that 
of  the  nerve  of  hearing.  In  these  cases  the  lesion  is  almost  always  upon  one 
side  only.  The  paralysis  is  quite  apt  to  be  permanent  Erb  states,  that  if  the 
soft  palate  is  not  paralyzed,  then  the  facial  is  injured  below  the  geniculate 
ganglion — that  is  to  say,  below  the  point  of  origin  of  the  great  superficial 
petrosal  nerve.     If  the  soft  palate  is  paralyzed  the  injury  is  above  the  ganglion. 

The  Acoustic  Nerve. — Injuries  of  the  acoustic  nerve  occur  less  often 
in  fractures  of  the  base  of  the  skull  than  is  the  case  with  the  facial.  Loss  of 
the  sense  of  hearing  may,  however,  occur  from  hemorrhage  within  the  labyrinth, 
or  within  the  middle  ear,  without  the  presence  of  fracture.  If  facial  paralysis 
and  deafness  exist  upon  one  side,  with  paralysis  of  the  sense  of  taste,  the  nerves 
have  been  injured  in  the  neighborhood  of  the  internal  meatus  (Tillmans).  One 
case  of  injury  of  the  glosso-pharyngeal  nerve  is  related  by  Pirogoff.  Followinj 
a  blow  upon  the  neck,  there  occurred  disturbances  of  speech  and  swallowing 
the  root  of  the  tongue  ulcerated.  Death  occurred  from  edema  of  the  glotti! 
The  autopsy  showed  a  hemorrhage  in  the  form  of  a  clot  in  the  root  of  the  glo8S( 
pharyngeal  nerve.  Paralyses  of  the  other  cranial  nerves  as  the  result  of  injui 
within  the  skull  are  exceedingly  rare. 

Contusion,  Laceration,  and  Wounds  of  the  Brain. — Contusion  and  laoerati< 
of  the  substance  of  the  brain  (x*cur  as  the  result  of  direct  or  indirect  violen 
applied  to  the  skull,  or  to  the  brain  itself,  as  the  result  of  blows,  falls,  gi 
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Aoi  or  other  wounds.  The  severer  forms  are  nearly  always  complicated  by 
fracture  of  the  skull.  The  lesions  vary  from  the  production  of  minute  punctate 
hemorrhages  into  the  substance  of  the  brain,  to  disorganization  of  the  entire 
brain,  or  of  a  limited  area  thereof,  of  any  size.  The  injury  to  the  brain  may 
he  at  the  point  of  application  of  the  force  or  at  a  distant  point,  sometimes  upon 
the  opposite  side  of  the  head. 

Sthptoms. — The  symptoms  depend  upon  the  portion  of  the  brain  injured. 
As  has  been  pointed  out,  injuries  or  destruction  of  certain  parts  of  the  brain 
are  not  necessarily  accompanied  by  recognizable  symptoms.  The  symptoms  of 
cerebral  shock  are  common,  and  are  often  combined  with  those  of  intracranial 
Ueeding  and  compression  of  the  brain.  There  are,  moreover,  special  symptoms 
when  certain  parts  of  the  brain  are  involved.  These  will  correspond  with  the 
areas  presiding  over  motion,  sensation,  vision,  speech,  etc. — as  described  in  the 
flection  on  Cerebral  Localization.  In  general,  it  may  be  said  that  cases  of 
injury  to  the  head — followed  by  localized  palsies,  not  presenting  symptoms  of 
compression — are  due  to  contusion  and  laceration  of  the  brain.  The  paralyzed 
muscles  undergo  subsequent  contracture.  Soon  after  the  injury  clonic  spasms 
may  occur.  Broncho-pneumonia  is  a  common  complication,  due  to  aspiration 
of  vomited  matter,  etc.,  into  the  lungs  during  unconsciousness.  Subcutaneous 
injuries  of  the  brain  usually  run  an  aseptic  course.  If  open  wounds  exist,  and 
are  infected,  the  symptoms  of  meningitis,  sinus  thrombosis,  abscess  of  the  brain, 
etc,  are  added. 

Interesting  and  important  as  is  the  topic,  want  of  space  forbids  a  discus- 
rion  of  the  details  of  cerebral  localization  in  extenso.  The  reader  is  referred 
especially  to  "  A  Handbook  of  Practical  Surgery,"  vol.  i,  E.  von  Bergmann ; 
Starr,  "  Organic  Nervous  Diseases  " ;  Gowers,  Chipault,  and  Bailey.  A  knowl- 
edge of  the  physiology  of  the  brain  will,  in  general,  suffice  for  a  correct  inter- 
pretation of  local  symptoms. 

As  has  already  been  noted,  foreign  bodies — ^notably  bullets  of  small  caliber 

fired  at  low  velocities — may  remain  indefinitely  in  the  brain  and  produce  no 

qrmptoms;  their  location  can  be  determined  by  means  of  X-ray  pictures.     On 

the  other  hand,  abscess  of  the  brain  may  cause  death  after  a  long  interval 

of  apparent  immunity.     In  other  cases  the  injured  portion  of  brain   may 

undergo  softening  due  to  changes  (fatty  degeneration)  in  the  blood-vessels. 

Such  changes  may  be  progressive  and  finally  interfere  with  the  nutrition  of 

portions  of  the  brain  presiding  over  vital  functions;  paralyses  or  fatal  coma 

follow.    The  symptoms  resemble  those  of  abscess  of  the  brain.    Some  years  ago 

I  saw  such  a  case  in  the  person  of  a  distinguished  medical  man  who  was  brought 

to  the  hospital  comatose,  with  fracture  of  the  base.     After  many  weeks  of 

total — ^later  partial — unconsciousness,  deafness  in  one  ear,  facial  paralysis,  he 

apparently  became  convalescent.    Rather  sudden  fatal  coma  supervened.    The 

autopsy  showed  a  fracture  of  the  base  through  the  middle  and  anterior  fossae 

of  the  skull  upon  one  side,  and  a  large  area  of  red  softening  upon  the  oppo- 

flite  side  of  the  brain  which  had  extended  deeply  in  from  the  cortex  to  involve 
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the  pom  and  a  portion  of  the  merhilla.  Following  cnntnsion  of  the  brain, 
epilepsy  and  p8yehoaes  are  not  iineonnnoB.  Epilr[Ti8y,  es|)eeially,  fcdlowrs  in- 
juries i4  the  liiediill!*  niid  tlir  iiintor  ;»rea  of  the  eortex. 

Prolapse  of  the  Brain  through  a  Wound. — ^Prnlapse  of  the  brain  lltrough 
a  wound  sometimes  oecura  after  cotnix>und  fraeturea  of  the  vertex  with  lorn 
of  substanee  and  of  wound  of  tlie  dura.     The  cliaracter  of  tite  brain  tiseuc  is  M 
easily   recognized.      True  hernia  of  the  brain  may  oecaBionally  remain    (en*  ™ 
eephalocele).      Ordinarily  the  protruding  mass  eonstitntes  wliat  is  known  as 
fungus  cerebri.     The  exposed  brain  becomes  covered  by  granulation  tissue  M 


Fio.  151. — FuNOUd  CERcnm  Fom.owino  as  Operation  poh  (  nMi>or\[>  ni:iiiL>^i  i*  FaAcmii:  of 
TiiK  SKriJ,.     (Kin<lrit!SM  of  Dr;  J.  C.  Aver) 

and  forin^  a  dirty-white,  pink,  or  rod  f ungating  tumor  which  projects  above 
the  level  of  the  sralp,  and  may  pulsate  while  it  is  small;  later,  pulsation  usnally 
disapj)eurs.  It  is  jminlcss  and  insensitive;  lileeds  n^adily.  If  infect4?d  it  may 
become  gangrenons  or  canse  meningitis,  etc.  Firm  pressure  upon  it  may 
cause  nnld  symptoms  of  cerebral  conijiression,  giddiness.  The  tumor  increases 
m  size  on  eongliing,  squeezing,  straining,  etc.  After  healing  takers  place  a 
marked  depression  is  left  at  the  site  of  the  former  protrusion.  In  rare  caaes 
a  protrusion  remains  after  liealing  is  complete. 

Inflammation    of   the    Dura   Mater — Pachymeningitii. — Inflammation    may 
oocnr  on  the  outer  or  internal  surface  of  the  dura — pachymeningitis  externa  ■ 
and   pachynieningitis   interna — or  Imtli.     Purulent  inflammation  of  the  dura 
occurs  as   the   result  of  infected    fraKures  of  the  skull,   and  of  suppurative 
processes  of  the  soft  parts  of  tlic  head  and  face  and  orbit,  not  infrequently 
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^9  a  complication  of  atnito  or  olironic  supptiration  of  the  raiddlc  ear,  or  m  an 
extension  from  pmnilent  infeetion  of  the  cranial  bones  following  injury  or 
c^liscase;  sinus  phlchiti^,  inflamnuition  of  the  pia,  encephalitis,  and  abscess  of 
<he  bniin  arc  eomjuoii  us8(»ciated  lesions. 

Pai-bymeningitis  externa  alone,  if  the  purulent  exudate  be  large  in  amount^ 
-«imy  prixluce  symptoms  of  coTH[>ression  of  the  brain.  The  purulent  eoHcrtion 
iiiay  be  protected  from  extension  by  adhesions  and  the  fonuation  of  granu- 
lation tissue,  and  remain  latent  for  an  indefinite  time.  Headache,  fever,  ten- 
derness on  pressure,  A^ery  rarely  focal  symptoms,  may  he  present.  There  will 
Clearly  always  be  an  infected  wound  or  fracture  and  a  local  suppurative  pnx^ess, 
middle-ear  disease,  canes  or  necrosis  of  the  ci-anial  bones,  etc*  The  impor- 
luce  of  pachymeningitis  arises  largely  from  the  associated  lesions  to  which 
it  gives  rise* — -sinus  phlebitis,  meningitis,  abscess  of  the  brain,  ete. 

Inflammations  of  the  Venous  Sinuses  of  the  Dura  Mater. — ^Purulent  infection 
^f  the  sinuses  of  tlie  dura  nuiter  occurs  as  the  result  of  infectious  processes 
)f  the  soft  parts  of  the  head  and  face,  infected  fractures  of  the  .sktdl,  and  puru- 
[lent  infection  of  the  cranial  bones.  The  most  conunon  cause  of  all  is  sup- 
Ipuralive  intlaimuation  of  the  middle  ear  and  ma^stoid  process  of  the  temt>oral 
IfeonCy  acute  or  chronic.  It  is  seldom  tbtit  the  symptoms  of  sinus  inflaunuation 
[exist  alone;  they  are  nearly  always  combined  with  those  of  tlu*  middle  ear 
[and  mastoid  di.sease,  or  with  meningitis,  altticess  of  the  lirain,  an  infected 
I  fracture,  erysipelas,  anthrax,  a  phlegmon  of  the  face  and  scalp,  or  some  other 
I  septic  condition.  The  regular  ending  of  purulent  inflammation  of  the  sinuses 
fis  i>yeniia. 

Inas;much  as  iuihHumatinns  of  the  middle  car  and  the  mastoid  process  are 
the  causative  faet<»r  in  two  tliirds  of  the  cases,  the  lateral  sinus  is  more  often 
atfeclt'd  than  any  other.  The  wall  of  the  sinus  liecomes  infected  by  continuity 
'  of  strueture  through  its  wall  (thromliophlel litis)  or  a  minute  vein  in  the  site 
of  the  primary  focus  becomes  infected  and  thrombosed  and  the  thrombosis 
spreads  along  the  vein  to  the  sinus.  The  general  symptoms  are  those  of 
pyeniia^ — chills,  fever,  sweating,  etc.  In  the  early  stages  the  symptoms  refer- 
able to  the  brain  arc  those  of  irritation  and  compression — headache,  sometimes 
followed  by  delirium  and  coma,  nausea  and  vomiting.  Later,  as  a  result  of  a 
complicating  meningitis,  there  may  be  convulsions  and  paralyses. 

In  the  absence  of  meningitis  or  abscess  of  the  brain,  the  process  may  run 

its  course  as  a  pyemia  without  tlie  developmrnt  of  cerebral  symptoms.     In 

some  instances  the  thromljoi^is  may  extend  downward  into  the  internal  jugular 

vein,  uaually  not  lower  than  its  upper  third,  which  may  sometimes  be  felt  as 

a    hard  cord  along  the  anterior  border  of  the  sterno-mastoid  muscle.     The 

involvement  of  the  cavernous  sinus  is  connuonly  attended  by  congestion  of 

tlie  eyeball,  sometimes  by  moderate  exoplithalmos  and   engorgement  of  the 

sxiperfieial  veins  of  the  eyelids  and  foreheail     The  nerves  in  the  viciTuty  of 

tine  sinus  may  be  partly  or  totally  paralyzed— in  this  ease  the  oculo-motor, 

tlxt  tj-oehlear^  the  abducens,  and  thti  first  branch  of  the  fifth  pair.     The  move- 


432  INJURIES  AND  DISEASES   OF  THE  BRAIN 

ments  of  the  tongue  may  also  be  affected  by  pressure  upon  the  hypc^lossal 
nerve. 

When  the  disease  begins  in  the  middle  ear  or  the  mastoid  process  the 
Streptococcus  pyogenes  and  the  pneumococcus  are  the  organisms  most  often 
found.  There  will  be  the  history  of  an  acute  or  chronic  inflammation  of  the 
middle  car,  discharge  from  the  external  ear,  and  deafness,  tenderness  and 
swelling  over  the  mastoid  process  (see  Ear),  sometimes  facial  paralysis.  In 
some  cases  the  infection  of  the  vein  is  accompanied  by  the  production  of  a 
localized  abscess  either  extra-dural  or  subdural;  in  such  cases  there  will  be 
severe  headache,  sometimes  choked  disk,  the  symptoms  of  pressure  upon,  or 
irritation  of,  the  pneumogastric,  a  rapid  or  slow  pulse.  Infection  of  the  supe- 
rior longitudinal  sinus  occurs  especially  after  gunshot  wounds  and  infected 
fractures  of  the  skull;  there  are  rarely  any  localizing  symptoms  other  than 
those  of  meningitis  and  pyemia. 

Primary  Meningitis — Acute  Suppurative  Inflammation  of  the  Pia  Ibter 
(Lepiomeningiiis). — Primary  meningitis  occurs  most  often  as  the  result  of 
direct  traumatisms  to  the  head  (infected  fractures,  stab  and  gunshot  wounds, 
and  the  like),  rarely  as  the  result  of  hematogenous  infection.  While  puro- 
lent  inflammations  of  the  external  surface  of  the  dura  tend  rather  to  remain 
localized,  those  of  the  pia  tend  to  spread  rapidly  and  to  involve  a  large  part, 
or  even  the  entire  surface,  of  the  convexity  and  base  of  the  brain.  The  cases 
may  be  divided  into  two  types :  Those  in  which  infection  takes  place  at  the 
time  of  the  injury,  or  very  soon  thereafter,  and  those  in  which  the  pia  is 
not  infected  until  later,  during  the  healing  process,  and  thus  the  appearance 
of  symptoms  may  be  delayed  for  weeks  or  months — early  and  late  meningitis 
(Kriailein).     The  pyogenic  organisms  are  the  cause  of  the  infection. 

In  the  late  cases  the  conditions  favoring  the  occurrence  of  meningitis  are 
necrosis  of  the  injured  tissues,  imperfect  drainage,  the  presence  of  foreign 
bodies,  of  loose  splinters  of  bone,  sinus  thrombosis  and  phlebitis  (Kronlein). 
In  the  early  cases  the  pia  may  be  inflamed  a  few  hours  after  the  injury,  and 
thus  the  symptoms  are  often  combined  with  those  of  cerebral  concussion,  com- 
pression, or  contusion  and  laceration.  The  late  cases  are  frequently  compli-  j 
cated  by  encephalitis,  purulent  softening  of  the  brain  and  abscess;  it  is,  there-  ] 
fore,  difficult  to  draw  a  typical  clinical  picture  of  meningitis. 

The  early  cases  usually  run  an  exceedingly  acute  course;  as  a  rule  the 
disease  ends  in  death  in  a  few  days.     In  many  instances  following  an  open 
injury  to  the  head,  usually  a  fracture,  the  patient  will  have  a  chill,  accoxn- 
panied  by  a  rise  of  temperature  and  a  rapid  pulse,  headache,  nausea,  and 
vomiting.    He  will  be  very  restless  and  suffer  from  extreme  thirst,  the  pnpDs 
of  the  eyes  will  be  contracted,  the  restlessness  will  be  followed  by  delirium, 
and  the  delirium  by  stupor,  coma,  and  death.     There  may  he  no  localizing 
symptoms  whatever.     In  such  cases  the  locality  of  the  process  can  only  bo 
inferred  from  the  situation  of  the  wound. 

In  other  cases  the  general  symptoms  will  be  accompanied  by  special  symp- 
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toins  referable  to  .sfnue  partitniliir  |mrt  *t{  the  lirain.  Muscular  rigidity  of 
one  or  more  limbs,  or  of  groups  f*i  umseles,  not^iMv  the  luuseles  of  the  back 
<if  the  iieek  in  meuiiigitis  involving  the  base  of  the  brain.  There  maj  be 
convulsive  twitehings  or  eb»nic  convulsions  of  the  limbs,  or  eviile*nees  of 
irritation  in  the  areas  supplied  by  one  or  other  of  the  cranial  nerves,  the  adbu- 
cens,  the  oeuhj-motor,  the  facial  nerv^eSj  or  Cheyne-Stokes  respiration,  or 
difficulty  in  swallowing.  There  may  be  paralysis  of  an  extremity  or  hemi- 
plegia. It  may  thus  he  pt»ssible  to  say  that  the  meningitis  involves  one  or 
the  other  side  of  the  heatl,  or  is  more  intense  ujion  the  convexity,  or  upon 
the  base  of  the  brain  (KW'*ulein).  The  enur>?e  of  the  diseiLse,  once  inaugurated, 
is  as  acute  in  the  late  as  in  the  early  cases.  Purulent  meningitis  may  also 
occur  as  well  through  infection  of  woumls  in  the  mucous  membrane  of  the 
nose,  the  pharynx,  or  the  middle  ear,  complicating  fracture  f»f  the  base,  as 
from  w<>umls  and  fractures  U])ou  the  convexity  of  the  skull. 

Secondary  Meningitis,^ — In  additiim  to  meningitis  from  wounds,  infection 
may  oi*eur  secou*larily,  by  continuity  of  structure,  or  tlirough  the  medium  of 
tht*  blood  antl  lymph  channels  during  acute  and  clironic  suppurative  processes 
of  the  soft  parts  or  the  bones  of  the  skull  and  face,  notaldy  the  middle  ear^  or 
occasionally  in  the  course  of  pyemia;  the  s}^nptom9  are  the  same  as  in  the  trau- 
matic fonn. 
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Abscess  of  the  Brain.^ — ^Ahscess  of  the  lu-ain  nuiy  be  eitlier  acute  or  chronic, 
and  may  result  fmui  injuries,  infec^ted  fractures  of  the  skull,  contusions  and 
lacerations  of  the  brain  which  become  infected,  or  as  the  result  of  diseases 
of  the  skull,  the  brain  or  its  membranes,  such  as  tuberculosis,  syphilis,  aetino- 
niycosis,  sometimes  in  Uie  coui"se  of  pyemia  as  a  metastatic  process.  It  ie  a 
very  frequent  cfimplication  of  disease  of  the  middle  ear.  Acute  abscess  of 
the  brain  following  injury  may  be  simply  a  part  of  an  acute  meningitis, 
aecompanied  by  septic  infection  and  purulent  softening  of  a  circumscribed 
porti^m  of  the  brain  iufc*"ted  at  the  tim*^  of  the  injury,  or  it  may  occur  some 
time  after  the  original  injury,  as  the  result  of  a  late  infection  of  a  contused 
and  Iaecrat€*d  ar(  a  *i{  tin*  brain  substance.  If  such  an  area  communicates 
diri'Ctly  and  freely  with  the  external  wound,  the  pus  may  be  discharged  exter- 
nally and  healing  by  granulation  is  possible.  In  some  cases  sncli  a  purulent 
collection  may  remain  encajvsulated  for  an  indefinite  time,  and  produce  no 
symptoms  for  months*  or  years,  so  long  as  no  imi><>rtant  portion  of  the  brain 
is  invaded.  Sooner  or  later  the  abscess  may  increase  in  size  and  produce 
death  by  rupture  and  purulent  meningitis,  or  l»y  rupture  into  the  lateral  ven- 
tricle, or  by  invading  some  vital  ]Tortion  of  the  brain  tissue.  The  metastatic 
abficc?8ses  of  the  brain,  occurnng  in  the  course  of  pyemia,  may  be  single  or 
inultiple^  and  give  rise  to  definite  symptoms,  or  not,  ac(*ordiug  to  their  loca- 
tion. Aside  from  traumatisms  to  the  head,  chronic  disease  of  the  middle  ear 
is  the  most  f rerjuent  cause  of  abscess  of  the  brain. 
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S^*MPTOMS. — The  Bymptoma  of  abscess  of  the  brain  dejiend  partly  upon  tkel 
locality  of  the  abscess  and  partly  ti|mii  tlu-  septic  nature  nf  thi'  jipk-oas  anjf 
partly,   although  rarely,  upon   the  jiriKlut'tirm   of  e')iri]>n'asi<iti    of  the    brain. 


W! 


It'll  u  bruin 
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l?ii*t*SS    «*lH«*J 


iiiiniiriitos     witli     an     o^irll] 


fraf^ti 


if  the  skiilU  wliich 
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raf^tiiro  *>t  the  skull,  wluc 
is    evidently    infected    and 
(lischarging    pTis^    its   loca- 
tion   offers    no    difficnltiea. 
In  tbo  more  elironie  fonng  — 
of  abftcosa,  pcTsistent  lr>eal-^ 
ized    headache    corre^pind- 
injj  tf>  all   area   of   tende^ 
iiess    upon    poreiission,    the 
otx-iirrence  of  irreg:iilar  at- 
tat*ks  of  interniittent  fevi-r, 
aro     sonietinies     imjxirtant 
aids  in  tlie  dia^osis.     Lo* 
ealizin^    symptoms    of   Ae- 
St  met  ion    of,    or    pressure 
npon,    definite   ]3ortions  oi 
tlie  Traill,  may  be  prcaenl 
or  ahsent,  according  to  tb 
situatiim  of  the  absecfts;  i 
pres(»nt,  they  will  vary  ac- 
eordiii^  to   the  lr»eality  of 
the  ahseess.      (See  (  ereh: 
Loral ization.)       The    di 
nosis    of    aeute    al>sooss    oi 
the  hraiu  following  injury  may  be  impossible  on  account  of  tlie  conipIieaTJUgl 
conditions,  meningitis,  etc. 

Diagnosis  of  Chkonio  oe  Latent  Abscess  of  the  Brain. — The  diairnoj*ii 
of  ehronic  or  latent  abscess  of  the  brain  following  injury  is  eharaeterized  hy 
the  history  of  a  wound  or  fractnre  of  the  skull  whieb  has  been  more  or  le^ 
infected.     Tlio  brain  symptoms  which  followed  the  injury,  if  such  were  pr 
ent,  usually  disappear,  the  patient  feels  relatively  or  completely  well.      Sucl 
a  perio*!  may  last  for  two  or  three  weeks  or  for  as  many  years.     The  syinf 
toms  wliieb  follow  this  period  may  come  on  gradually  or  suddenly,     Thejl 
consist  of  pain  and  headaehe,  which  may  be  referreil  to  the  original   wound 
or  scar.     Frequently  there  is  trigeminal  neuralgia  of  great  severity.     Accom- 
panying the  headache,  etc.,  there  is  fever  of  a  moderate  grade,  often  inu^i 
mittent.     The  patient  may  now  be  suddenly  seized  with  spasmodic  eontni<! 
tions  of  the  muscles,  of  a  local  or  general  chafaeter.      Sometimes  a   ty\%m 
attack   of  epilepsy   will   occur;   tbia   may   be   repeated,   and   be   followed 


Fio.  152.— -  ABSL7t;H-H  t»F  tiik  nKHEtmAL  C^RrEX  (J'hontal) 
FoiJ^owiKn  A  \  iMY  8evebb  IIuhn  of  the  Stai-p  which 
BKrAMf:  Im  I  .  11  i>  svn  Enhkd  in  the  Peioduction  or  a 
Fatal,  Aii?i«  k-^-^  <>k  ihe  Huain.  Thf  vitality  at  thf  sktill 
was  serioiHly  impaired  bv  the  onEinal  biini.  Thnrp  were  no 
focal  «ympkim«.     (N(*w  Vurk  li(i8|Htal.  author  a  collection.) 
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attack    of    lieinipltigia    iiud    deiitti,    witli   the    symptoms    of    an   ordinary 

'*  In  cases  where  an  injury  of  the  Ijead  is  fallowed  some  time  afterwards 
by  evening  rises  of  tmiiperature,  l*y  headache,  ciinvulsive  attacks,  and  paralyses 
upon  the  side  of  the  body  opposite  to  the  original  injury,  it  is  possible  that  an 
abscess  of  the  brain  exists  *'  (v.  Bert^inaim). 

Absl'Es.s  of  thk  Brain  Follow  in g  A1ii>dle-eae  Disease, — Tlic  dia^mnsis 
tlejx*nds  first  n[)on  the  presence  or  a  history  of  disease  of  the  ear;  fnrrher,  as 
has  been  stated  of  abscess  of  brain  elsmvhere,  nj^on  symptoms  due  to  sepsis, 
to  paralyses,  or  symptoms  of  irritation  of  definite  portions  of  the  brain  (local- 
i^in^  symptoms),  to  symptoms  of  cerebral  compression.  Feyer  is  inconstant, 
rarely  marked,  often  intermittent,  A  daily  evening  rise  of  temperature,  with 
morning  remissions,  sti^gests  other  forms  of  intracranial  suppuration  rather 
than  abscess,  and  sharp  attacks  of  intermittent  fever  to  iriv^dvemcnt  of  the 
mastoid  cells.  Li  cases  of  abscess  the  patients  complain  of  hjss  of  appetite, 
of  const iiuitiim,  of  ^veakness  and  lassitude,  notably  in  the  evening,  sometimes 
of  chilly  sensations.  Ileadijcbe  is  fairly  eonstantj  and  is  made  worse  by 
percussion  upon  ttie  skull  over  the  affected  area ;  it  is  often  worse  in  the 
evening  or  when  fever  is  present.  Vomiting,  occurring  at  irregular  times 
irresjHH'tivc  of  the  ingestion  of  food,  upon  exertit*n  or  upon  rising  from 
a  sitting  posture,  is  fairly  constant  and  characteristic.  Tlic  pulse  is  usu- 
ally slow. 

Oertuin  mental  symptoms  are  present.  Ci^rebration  is  sluggish,  the 
patients  are  inattentive,  do  not  readily  coniprehend  what  is  said  to  them,  and 
answer  questions  slowly  and  with  effort.  They  are  inclined  to  sleep  a  great 
deal,  and  are  irritable.  Kxumiuation  of  the  eyes  often  shows  choked  disk 
np»n  the  atfected  side.  Localizing  symptoms  may  be  absent.  Deafness  ami 
facial  paralysis  may  be  present,  but  are  often  due  to  the  disease  of  the  ear 
it***elf  and  to  caries  of  the  |ietrous  portion  of  the*  tempnrjil  bone.  When  tlie 
disease  is  u|K>n  the  left  side  and  the  abscess  is  in  the  temporal  region  of  the 
l>rain,  about  ludf  the  cases  will  be  affected  with  sensory  a[>hasia  more  or  less 
complete.  These  disturbances  of  speech  are  rarely  very  pronounced,  and  are 
often  transitory.  Those  abscesses  situated  in  the  temporal  lobe  of  the  brain 
fre»|uently  give  no  pressure  symptoms  whatever,  anil  often  no  Ificalizing  symp- 
toms of  any  kind.  The  deafness,  the  facial  paralysis,  dilatation  of  the  pupil 
upon  the  affected  side,  are  believed,  in  the  majority  of  instances,  to  depend 
upon  the  disease  of  the  petrous  portion  of  the  temporal  bone,  or  np«3n  external 
pachvmeningitis. 

The  abscesses  which  are  situated  in  the  cerebellum  give  even  fewer  local- 
izing symptoms  than  those  already  spoken  of.  They  are,  perhaps,  more  often 
combined  with  or  overshadowed  by  the  symptoms  of  meningitis,  pachymenin- 
gitis, sinus  thronilmsis,  and  pyeuiia.  An  uncertain,  staggering  gait,  rigidity  of 
the  muscles  of  the  buck  at  the  neck,  nnd  sometiuies  giddiness,  point  to  the  loca* 
tion  of  the  abscess  in  the  <;ert*bellum,     The  methods  of  seeking  for  abscess 
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of  the  brain  and  of  opening  the  skull  belong  rather  to  the  domain  of  operative 
surgery. 

Abscesses  of  the  Brain  Secondary  to  Infectious  Processes  of  the  Kosb 
AND  THE  Frontal  Sinus. — Abscesses  of  the  brain  secondary  to  infectious  proc- 
esses of  the  nose  and  the  frontal  sinus  seldom  give  any  localizing  symptoms, 
unless  they  are  of  such  large  size  as  to  reach  backward  to  the  motor  areas  or 
the  speech  center.  They  also  are  usually  combined  with  menmgitis,  suppu- 
ration in  the  cavernous  sinus,  etc.  They  follow  disease  of  the  bones  and 
infected  fracture,  notably  gmishot  fractures  situated  in  the  forehead,  in  the 
orbit,  the  upper  jaw,  the  ethmoid  bone.  Chronically  suppurating  wounds 
and  fractures  involving  the  anterior  fossa  of  the  skull  may  give  rise  to  the 
suspicion  of  abscess  of  the  brain  when  the  patient  begins  to  lose  strength,  to 
suffer  from  headache,  to  feel  dull,  to  vomit  when  his  stomach  is  empty,  and 
to  have  chilly  sensations  in  the  evening. 

Differential  Diagnosis. — The  following  differential  diagnosis  between 
meningitis,  abscess  of  the  brain,  and  sinus  thrombosis  is  taken  from  Starrs 
''  Brain  Surgery,"  p.  190. 

In  meningitis  there  is  usually  a  more  rapid  onset  and  progress  of  the  symptoms 
than  in  brain  abscess.  In  meningitis  the  headache  is  associated  with  hyperesthesia 
to  sound  and  light  and  touch  all  over  the  body,  syTiiptoms  usually  absent  in  cerebral 
abscess.  In  meningitis  the  temperature  is  high  and  the  pulse  is  rapid,  irregular, 
and  intermittent.  In  meningitis  there  are  occasional  spasms  and  con\'ul8ion8;  ; 
strabismus  appears  and  trismus  is  common ;  and  pain  and  rigidity  along  the  neck 
are  complained  of  as  the  disease  advances.  Thus  there  are  numerous  points  which 
distinguish  the  two  diseases  from  one  another.  Sinus  thrombosis  has  also  numer- 
ous points  of  differentiation  from  cerebral  abscess.  High  fever  with  pyemic  varia- 
tions in  its  range  and  frequent  chills ;  a  very  rapid  pulse,  swelling  and  edema  over  ; 
the  mastoid  process  and  edema  of  the  neck,  swelling  along  the  jugular  vein,  which 
stands  out  like  a  hard  cord  in  the  neck,  exoplithalmos  and  even  swelling  of  the  con- 
junctiva, and  marked  venous  stasis  in  the  vessels  of  the  scalp,  are  all  8}Tnptom8  not 
observed  in  cerebral  al)scess,  but  characteristic  of  sinus  thrombosis.  Choked  disk 
appears  early  in  the  course  of  the  case,  while  it  is  often  wanting  in  cerebral  abscess. 
• 

Tumors  of  the  Brain. — A  small  proportion  only  of  tumors  of  the  brain 
cause  symptoms  such  that  they  can  be  accurately  localized,  and  a  still  smaller 
proportion  afford  a  favorable  field  for  surgical  interference.     Starr  estimates 
that  not  more  than  seven  per  cent  of  all  brain  tumors  can  be  operated  upoa 
with  a  prospect  of  success.     It  is,  of  course,  of  the  utmost  importance  that 
the  diagnosis  be  made  at  the  earliest  possible  moment  if  an  operation  is  to 
be   undertaken.      Sarcoma,  glioma,   gliosarcoma,   and  fibroma   are  the  com- 
monest forms  of  tumor  which  occur  primarily  in  the  brain.     Carcinoma  ol 
the  brain  is  secondary  to  carcinoma  elsowhore  in  nearly  all  cases.     Gummata, 
tubercular  infiltration,  and  echinococcus  cysts  are  usually  grouped  with  brain 
tumors  because  they  cause  similar  symptoms.     In  America,  echinococcus  is 
much  less  common  than  on  the  Continent  of  Europe, 
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who  was  admitted 


The  accompanying  photograph  in  of  th*^  brain  of 
to  the  Hudson  Street  Ilospit^il,  delirious  and  i^uifering  from  rapidly  repeated 
general  convulsions.  There  were  no  localizing  synijitoniH.  He  died  within 
twenty-four  hours  after  admission,  and  the  autopsy  disclosed  the  cyst  as  seen  in 
the  picture.  No  previous 
history  of  the  ca.se  could  be 
obtained*  The  patient  was 
a  Greek.  The  iliaguosis  of 
eehinococcus  cvr^t  was  made 
fnmi  tlie  pathological  exam- 
ination of  tlie  tumor.  Tu- 
nuirs  of  tlie  brain  occur  both 
in  children  and  adults  with 
nearly  equal  frequency. 

Sarconni  is  the  most  fre* 
qnent  form  in  adults,  tulier* 
ciilous  disease  in  children. 
Gumma  is  common  in  adults, 
but  usually  yields  to  specific 
treatment.  Only  a  moderate 
niinilier  of  brain  tumors  can 
be*  located  by  the  symptoms* 
In  some  parts  of  tlie  brain 
tumors  produce  no  iLicaliz- 
ing  symptoms,  and  in  others 
localizing  symptoms  occur, 
but    diagnostic    errors    are 

ble  because  tnniors  of  the  cortex  or  in  the  region  of  the  basal  ganglia  may 
produce  quite  similar  disturbances.  In  all  cases  of  suspected  brain  tnmi>r,  syph- 
ilis must  be  sought  for,  and  if  tlie  liistory  is  {hiubtfid,  active  treatment  for  a 
number  of  weeks  should  be  employed.  In  children  esjiecially,  evidences  of  tu- 
bereido«is  elsewhere  ]ioint  to  a  probability  that  the  brain  trouble  is  of  the  same 
character.  In  cases  of  metastatic  carcinoma  of  the  brain  t!ie  primary  tumor  or 
the  scar  left  after  its  removal  wdD  be  evident.  The  sarcomata  very  rarely  occur 
as  secondary  tumors  in  the  brain.  The  parasitic  cysts  of  the  brain  are  of 
slower  growth  than  the  other  forms  of  brain  tumor,  and  very  seldom  give  rise 
to  any  localizing  syniptomSj  because  they  do  not  destroy  the  brain  nor  infiltrate 
it,  but  simply  displace  it.  The  symptoms,  therefore,  in  these  cases,  mil  be 
grneral  rather  than  local.  In  a  certain  proportion  of  cases  of  sarcoma  and 
glioma  there  will  l>e  a  history  of  injury  to  the  head.  Tu  those  cases  of  brain 
tumor  which  show  nuirked  variation  in  the  in  tensity  of  the  symptoms  made 
imder  different  ermditi<ms  of  circulatory  activity  and  changes  in  the  blood 
pressure,  there  is  a  probability  that  the  tumor  is  of  a  vascular  character — a 
yaacular  sarcoma  or  glioma, 


Fig.  153. — KrmNoroccuH  Crwr  of  the  Biiain.  The  *<pwi- 
nwn  wai*  f>bLiUi*'d  til  auto  pay  in  the  Ha  use  of  Helicf  of  the 
N«?w  Yt*rk  UiiKpitaL  The  patient  was  brought  to  the  hos- 
pital the  evening  before  his  death.  He  wa*?  stupid  and 
soon  be|2fau  to  siifTcr  fr*>rn  ^neml  oonvulgiona.  In  a  few 
hnurw  tJie  hitupor  wn^  followetl  by  coma  and  the  next  day 
lie  died,  Tho  cy«t  of  the  braui  wa**,  of  course,  un&uspt^ctea 
until  il»  presence  was  re\''caled  uptm  opieoing  the  »kiili. 
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Tumors  may  develop  in  any  portion  of  the  brain,  and  many  of  them, 
although  easy  to  diagnosticate,  are  so  situated  as  to  be  entirely  beyond  the 
reach  of  surgical  interference.  They  are  those,  especially,  which  develop  in 
the  basal  portion  of  the  brain — the  pons,  the  medulla,  the  several  basal 
ganglia.  They  produce  fairly  definite  symptoms,  referable  particularly  to  the 
functions  of  the  cranial  nerves.  A  considerable  proportion  of  cerebral  tumors, 
notably  in  children,  develop  in  the  cerebellum.  The  following  group  of  symp- 
toms are  often  present: 

There  will  be  general  symptoms  of  disturbance  of  the  brain — headache, 
vomiting,  a  change  in  the  mental  disposition,  apathy  or  irritability,  sometimes 
vertigo,  the  signs  of  optic  neuritis,  sometimes  blindness,  more  rarely  general 
convulsions.  The  headache  may  be  referred  to  the  back  part  of  the  head, 
or  it  may  be  a  general  headache,  or  be  referred  to  the  frontal  region.  Tender- 
ness on  percussion  over  the  back  part  of  the  skull  is  present  in  many  cases. 
The  local  symptoms  of  cerebellar  tumor  are  giddiness  and  a  staggering  gait 
in  walking.  The  staggering  may  occur  away  from  or  toward  the  affected 
side  of  the  brain;  the  symptom  indicates  that  the  middle  lobe  of  the  cere- 
bellum is  involved.  If  symptoms  of  compression  of  one  or  more  of  the  cranial 
nerves  is  present,  it  is  probable  that  the  site  of  the  tumor  corresponds  with 
the  side  upon  which  the  nerves  are  paralyzed.  The  tumors  of  the  brain  most 
accessible  to  operation,  and  whose  exact  location  is  most  readily  made  out, 
are  those  situated  in,  or  beneath,  the  cortex  of  the  brain,  in  or  near  the  motor 
areas.  The  symptoms  produced  by  these  tumors  are  general  and  local.  The 
general  symptoms  consist,  as  in  otlier  brain  tumors,  of  headache,  vomiting, 
sometimes  of  changes  in  cerebration,  choked  disk. 

The  local  symptoms  consist  sometimes  of  tenderness  on  percussion  over 
the  site  of  the  tumor,  sometimes  in  a  local  elevation  of  temperature  in  the 
same  region.  There  are  quite  regularly  localized  muscular  spasms  of  certain 
groups  of  muscles.  The  spasms  are  sometimes  preceded,  as  in  Jacksonian 
epilepsy,  by  subjective  sensations  of  heat,  cold,  numbness,  tingling,  etc.  At 
first  these  spasms  occur  in  only  one  muscle,  or  in  a  limited  group  of  muscles; 
the  patient  has  a  twitching  of  one  eyelid,  of  the  comer  of  the  mouth,  of  a 
toe  or  finger.  As  the  tumor  grows  larger  and  invades  new  portions  of  the 
brain,  spasms  of  other  groups  of  muscles  will  follow  in  regular  order,  until 
they  may  involve  the  muscles  of  the  entire  half  of  the  body.  During  the 
occurrence  of  the  convulsive  movements,  consciousness  is  not  interfered  with 
unless  the  tumor  has  reached  a  very  considerable  size.  After  the  spasms  have 
recurred  for  a  certain  length  of  time,  the  muscles  become  gradually  or  siud- 
denly  paralyzed,  and  subsequently  contracted.  When  tumors  develop  in  the 
occipital  region  they  will  be  accompanied  by  hemianopsia;  when  they  involve 
the  sensory  area  in  the  parietal  region,  as  well  as  the  motor  area,  there  will 
be  sensory  as  well  as  motor  disturbances.  If  they  are  upon  the  left  side 
they  may  produce  sensory  apliasia  or  word  blindness,  or  in  the  temporal 
lobe  word  deafness   (Starr).     It  is,   of  course,   impossible  to  discuss  bei^ 
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at  leii^li  die  various  localizing  symptoms  wliirli  uvax  ooour  in  tuniors  of 
I  he  Lniia. 

Eiiilepsy* — Jiiekf^onian  epilepsy  is  caused  by  some  focus  of  irritation  in  the 
nioff»r  iiroa  of  the  lirain.  The  attacks  liegin  with  a  seiiMtion  uf  lu^at,  cold, 
tiugling,  or  nuuibuess  in  some  pailieular  part  of  the  body,  followed  by  spas- 
modic muscular  contraetioua  in  tbc  same  area;  tlience  the  sensations  and  eon- 
tractions  spread  in  a  definite  order  to  other  pjnnipa  of  nuiacles,  and  are  fol- 
lowed by  fatigue  and  weakness  of  these  muscles.  There  may  be  partial  loss 
of  sensation  lasting  for  several  hours  in  the  same  regions  as  showed  the 
spasms.  The  patient  may  lose  consciousness  if  the  spasms  end  in  a  general 
convulsion.  A  sensory  ef|uivftlent  of  the  spasms  may  occur  when  other  areas 
of  the  bmin  are  irritated.  Thus  sights,  sounds,  smells,  f»r  tastes  may  be  per- 
ceived at  the  beginning  of  the  attack,  indicating  irritation  of  the  occipital 
region,  or  of  the  temporal  region,  or  of  the  tempo ro-sphenoidal  region,  respec- 
tively. Sometimes  the  attacks  begin  witli  a  spasm  of  the  muscles  of  the  right 
side  of  the  face,  and  are  accompanied  or  f*dlowcd  by  motor  aphasia.  In  these 
cases  the  irritation  is  situated  in  the  third  frontal  convolution  upon  the  left 
side  of  the  brain.  There  are  also  psychical  attacks  attended  by  mania  or 
stupor  which  are  the  equivalent  of  the  other  forms,  the  irritative  lesion  being 
situated  in  the  frontal  loI>es  of  the  brain. 

Very  varied  Icsirms  of  the  brain  may  cause  epilepsy — sometimes  of  the 
ordinary  idiopathic  type,  with  general  eonvulsiims  and  unconsciousness,  some- 
times uf  the  Jacksonian  type  just  described.  Thus,  fractures  of  the  skull,  with 
depression  or  splintering,  and  the  lodgment  of  fragments  of  the  inner  table  in 
the  brain;  inilanimation  of  tlie  dura^  of  any  origin — syphilitic,  tubercular,  or 
traunuitie,  the  presence  of  a  tumor  in  the  motor  area  of  the  cortex ;  small 
hemorrhages  into  the  cortex;  small  areas  of  sclerosis  or  of  softening,  and  other 
lesions.  When  Jacksonian  epilepsy  follows  injury,  the  site  of  the  wound  or 
fracture,  w^ith  or  without  depression,  uiav  correspond  with  the  localizing  symp- 
toms or  it  may  not.  If  the  site  of  tlie  injury  and  the  localizing  symptoms 
correspond,  the  point  at  which  the  skull  should  Ive  opened  to  reach  the  source 
of  irritation  is  evident.  If  they  do  not,  Starr  kdieves,  from  conclusions  based 
ii]M»n  experience,  that  tlie  localizing  symptoms  are  a  better  guide  to  operation 
than  the  site  of  the  injury.  If  the  brain  is  exjiosed  and  no  lesion  is  found, 
the  area  whence  the  irritation  is  supjioscd  to  proceed  may  be  identified  by 
truiching  various  |>r»ints  of  the  cercliral  surfane  with  <h»licate  electrodes  hi^aring 
a  mild  Faradic  current,  until  the  muscles  in  which  the  spasms  begin  during 
an  attack  are  caused  to  contract. 

Hydrocephalus, — ^An  accumrdation  of  watery  fluid  in  the  interior  of  the 
skull  may  occur,  very  rarely,  k-tweon  the  brain  and  its  membranes;  that  is, 
K'tween  the  dura  and  the  l^raiu.  When  confjrmlal,  and  due  to  imperfect  de- 
velopment of  the  brain,  the  cliilflren  do  not  long  survive.  In  the  acquired 
form  the  condition  may  occur  in  children  and  in  adults  from  atrophy  of  the 
brain,  as  a  rare  condition  fullowiug  wasting  diseases.     Localized  accumulations 


440  INJURIES  AND  DISEASES   OF  THE  BRAIN 

of  serous  fluid  may  occur  in  adults  beneath  the  dura,  as  the  result  of  cbtomc 
inflammation.  Hydrocephalus  of  ihe  ventricles  of  the  brain  is  a  common  dis- 
ease, and  either  congenital  or  acquired.  The  acquired  form  is  usually  devel- 
oped during  the  early  years  of  life ;  the  congenital  form  is  usually  due  to 
imperfect  development  of  the  brain.  The  watery  fluid  occupies  chiefly  the 
lateral  ventricles.  In  the  acquired  form  the  condition  may  be  due  to  inflamr 
mation,  usually  tubercular,  of  the  lining  of  the  ventricles,  or  to  interit  reiicg 
with  the  venous  circulation  in  the  veins  of  Galen  by  a  tumor  or  ather  cause. 

The  diagnosis  of  congenital  hydrocephalus  is  to  be  made  by  observing  mi 
abnormal  increase  in  the  sizx*  of  the  head,  by  unusual  size  of  the  lontanelle^  ilj 
and  the  imperfect  union  of  the  sutures  of  the  skull.     The  development  of  tlit  S 
intelligence  of  these  children  is  slow  or  imperfect     They  learn  to  sfieak  ynmr 
difliculty,  or  not  at  all.     The  contrast  between  the  enlarged  and  overhimpD|j* 
skull  and  the  small  face  is  very  striking.    Blindness  and  various  mental  svuip- 
toms  develop  during  the  course  of  the  disease.     When  hydrocephalus  develope 
after  the  skull  has  become  ossified,  the  enlargement  of  the  head  ta  wantiif 
and  the  symptoms  are  rather  those  of  a  tumor  of  the  brain — headache,  blind- 
ness, vomiting,  squint,  mental  dullness,  etc.     Congenital  hydrocephalus  be- 
quently  accompanies  rachitis. 

Hernia  cerebri — Cephalocele. — Prolapse  of  the  brain  following  traiimatiaiQi 
has  already  been  spoken  of.  The  congenital  forms  occur  as  the  result  of  iflh 
perfect  development  of  the  skull,  such  that  the  bony  covering  of  the  brain  ii 
wanting  in  certain  situations,  and  through  these  gaps  portions  of  the  contents 
of  the  cranium  protrude.  These  hernia?  occur  in  the  occipital  region;  at  tbfi 
root  of  the  nose ;  rarely  in  the  parietal  region  and  in  the  region  of  the  laife 
fontanelle.  Still  more  rarely  they  may  occur  in  the  base  of  the  skiill,  and 
protrude  into  the  cavity  of  the  nose  or  into  the  throat,  or  even  through  a  cleft 
palate  into  the  mouth,  or  through  the  orbital  fissure  into  the  orbit,  or  into  the 
spheno-maxillary  fossa.  They  may  contain  the  membranes  of  the  brain  merely 
{meningocele),  or  the  brain  and  its  membranes  (encephaloede)^  or  the  brtin 
and  its  membranes  inclosing  a  cavity  dilated  into  a  sac  filled  with  fluid  em- 
municating  with  one  of  the  lateral  ventricles  of  the  brain  (hydreneephahcdiy  ' 

Many  of  these  congenital  hernijp  are  associated  with  a  high  grade  of  de-  : 
formity  of  skull  and  imperfect  development  of  the  brain.     The  children  iie 
often  bom  dead,  or  die  smm  after  birth.     This  is  particularly  true  of  the  ci»i 
of  hydrencephalocele.     Those  who  survive  for  any  length  of  time  are  idiot^ 
or  more  or  less  iml)ecile  or  feeble-minded.     The  hemi8B  vary  much  in  siie  in^ 
shape ;  they  may  Ik?  very  small  and  hardly  noticeable,  or  as  large  as  a  ehiWi 
head  and  sessile  or  pedunculated.     The  tumor  may  form  a  single  munded  or 
ovoid  mass,  or  be  more  or  less  lobulated  or  divided  into  several  partly  sepaTitfi 
sacs.     The  tumors  are  usually  compressible ;  if  they  contain  much  fluid  tWj 
are  translucent ;  they  may  show  cerebral  pulsation.     Firm  pressure  upon  tte 
tumor  causes  it  to  diminish  in  size,  sometimes  with  the  production  of  cew^bnl 
symptoms — slowing  of  the  pulse,  vomiting,  muscular  spasms — occasionally  un- 
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consciousness.  It  is  sometimes  possible  to  feel  tlie  border  of  the  orifice  in  the 
skull  after  the  tumor  has  been  partly  reduced.  When  the  patient  cries  or 
coughs  the  sac  is  increased  in  size;  during  sleep  it  liecomes  smaller. 

Varieties  of  Hernia  cerebkl — ^Tlie  mcningoi'eles  occur  uiotit  often  in 
the  oecipital  region,  and  protrude  below  or  above  the  tentorium  cerebelli.    They 


Fio.  154-— Mbningocelh,  The  mfant  shown  in  FI^h*  154  and  155  wtis  n  piilk'iit  in  lh«  mltv^icc  of  Df, 
Lewis  A.  Stimson  \n  the  New  York  Hckippitflil.  TVie  large  triwi^tUiei'iit  txiiiiior  wcw  f/oiinc^tcHi  uith  the 
Interior  of  the  skull  but  iUtl  not  appear  to  contjiin  any  bmin  tissue.  When  nre^iMiod  ujpon  slight 
sj-mptomfl  of  comprejwion  of  the  bruin  could  be  protluced.     The  child  did  not  long  survive. 

sometimes  occur  upon  the  frout  of  the  head.  The  brain  may  Ix*  nnrmal  or  the 
condition  may  be  associated  with  liydrocephalus  and  imfK^rfect  development  of 
the  braiu  and  an  abnnrnially  small  skull — microcrphalus.     The  children  may 


Fio.  165. — Mbniwoocele, 


be  idiots;  a  good  luaTiy  af  Uiein  die  soon  after  Itirth  or  tliirinix  infancy;  occa- 
sionally they  live  to  grow  up.  The  lueningix^eles  usually  f(>mi  smor^th  tumors 
covered  by  thinned  intepiment.  They  are  tninslueent;  they  fluetiiate;  they 
may  be  quite  tense  or  only  partly  filled  with  fluid.     They  may  be  entirely  re- 
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duciblc ;  they  seldom  pulsate.     Symptoms  of  cerebral  compression  may  occur 
from  pressure  upon  the  timior,  as  already  noted. 

The  encephaloceles  are  more  common  than  meningoceles ;  they  contain  a 
certain  amount  of  brain  substance,  which  is  connected  by  a  pedicle  with  the 
brain  inside  the  skull.  They  may  be  solid,  or  contain  a  cavity  which  communi- 
cates through  a  canal  with  the  lateral  ventricle — hydrencephalocele.  The  en- 
cephaloceles occur  more  often  in  the  front  part  of  the  skull  than  in  the  occipital 
region.  They  form  tumors  of  small  or  moderate  size ;  they  pulsate  more  mark- 
edly, as  a  rule,  than  do  the  meningoceles,  and  show  similar  signs  and  symp- 
toms when  compressed.  They  increase  in  size  during  crying  and  coughing, 
and  diminish  in  size  during  sleep.  If  the  dural  sac  contains  much  fluid,  they 
will  be  translucent.  When  a  considerable  portion  of  the  brain  lies  external  to 
the  skull,  the  children  are  usually  bom  dead  or  die  soon  after  birth.  If  they 
survive  for  any  length  of  time  they  are  usually  idiots;  the  skull  remains  smaD 
and  undeveloped.  If  but  a  small  protrusion  is  present  the  children  may  sm*- 
vive,  and  may  even  grow  up  to  be  persons  of  at  least  partly  normal  development 

Diagnosis. — In  the  diagnosis  of  these  conditions  the  main  points  are  that 
they  are  congenital  tumors,  plainly  communicating  with  the  interior  of  the 
skull,  as  described,  and  often  associated  with  microcephalus.  Those  in  the 
occipital  region  are  usually  meningoceles.  Those  containing  brain  substance 
are  more  often  found  at  the  root  of  the  nose  than  in  the  occipital  region.  The 
hydrencephalocele s  are  more  common  than  meningoceles,  and  occur  also  chiefly 
in  the  occipital  region.  They  are  generally  rather  large  tumors ;  they  fluctuate, 
are  often  translucent ;  they  are  not  reducible,  but  diminish  somewhat  in  size 
upon  pressure.  The  skull,  in  most  instances,  is  otherwise  deformed.  The 
encephaloceles  are  usually  small  tumors,  and  may  be  even  met  with  in  adult 
life.  They  are  commonly  situated  in  the  front  of  the  skull ;  they  are  not 
completely  reducible ;  they  pulsate,  and  increase  in  size  on  coughing,  etc,  and 
diminish  during  sleep. 

By  viewing  the  hernia  by  transmitted  light  it  may  be  possible  to  see  less 
translucent  portions  representing  brain  tissue.  An  X-ray  picture  may  some-  \ 
times  show  the  extent  of  the  orifice  in  the  skull.  The  greater  the  proportion 
of  the  brain  lying  outside  the  skull  the  less  these  cases  are  suitable  for  opera- 
tion. The  meningoceles  with  a  narrow  pedicle  are  most  favorable.  When 
associated  with  microcephalus,  hydrocephalus,  idiocy,  or  combined  with  defects 
in  the  cervical  vertebra?,  etc.,  they  are  better  let  alone. 

mjXJRIES   AND    DISEASES    OF   THE    FRONTAL   SmUS 

Injuries  of  the  Frontal  Sinus. — Wounds  of  the  forehead,  associated  with 
fractures  of  the  anterior  wall  of  the  frontal  sinus  by  direct  violence,  arc  oiien 
to  inspection  and  ])roscnt  no  difficulties  of  diagnosis.  Subcutaneous  fractures, 
associated  with  laceration  of  the  mucous  membrane  lining  the  sinus,  are  usually 
followed  by  subcutaneous  emphysema  of  the  forehead  and  eyelids,  rec(^nizable 
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by  crackling  jiiid  palpation.  The  eiiiphysema  is  iiicreaaed  by  sneezing,  and 
by  expiratory  efforts  when  the  month  and  nose  are  closed.  Pain  and  local 
tendernesis  are  jiresent,  and  de|>ression  may  be  reeognizable  on  |iiilpation. 

Acute  Catarrhal  Inflammation  of  the  Frontal  Sinns. — iVente  catarrhal  inflam- 
matiun  of  the  frnntal  sinus,  complicating  acute  coryza,  causes  frontal  headache, 
sometimes  tenderness  over  tlie  sinus. 

Mechanical  Closure  of  the  Outlet  to  the  Nose. — As  the  resnlt  of  chronic  in- 
flammation, a  hcnialooui,  or  tlie  growth  of  tumors,  the  mitlct  from  the  sinus 
may  be  pi ngged,  and  the  accumulated  serous^  mucous,  or  purulent  exudate 
may  cause  gradually  dilatation  of  tlie  sinus  wall,  generally  in  the  direction  of 
the  orbit     Tlie  eye  may  thus  be  displaced  downward  and  outward. 

Empyema  of  the  Frontal  Sinn».-^Empyenia  of  the  frontal  sinus  occurs  as 
an  extension  from  inflammations  of  the  mucona  membrane  of  tlie  nose;  from 
infected  fractures  of  its  wall;  from  septic,  tubercular,  or  syphilitic  diseases 
of  bnne;  from  the  growth  of  tumors;  the  presence  of  foreign  bodies,  and  of 
the  larvjT  of  insects.  The  inflammation  may  lie  acute  or  elironic.  The  symi>- 
toms  of  acute  purulent  inilaimnation  are  fever,  local  pain  (often  refer re<l  to 
tlie  distribution  of  the  su]ira-f>rijital  nerve),  tenderness  and  swelling  of  the 
forehead,  and  a  purulent  discharge  from  the  nose.  If  the  outlet  through  the 
infundil*u]uin  to  the  nose  is  pluggc*d,  the  pain  will  he  more  severe.  The  ol> 
gtrnction  may  he  overcome  from  time  to  time  with  the  escape  of  a  quantity 
of  pus  from  the  nose  on  sneezing  and  coughing.  The  wall  of  the  sinus  may 
gradually  lie  dilated,  producing  deformity,  or  pcTforation  nmy  take  place  into 
tlie  nose,  the  orbit,  the  forehead,  or  into  the  interior  of  tlie  skull,  with  fatal 
meningitis.  Rupture  into  the  orliit  is  followed  by  a  retrobulliar  abscess  or 
pideginon,  with  exophthalmos,  doulde  vision,  ptosis^  blindness.  Softening  and 
perforation  of  the  anterior  wall  of  the  sinna  may  lead  to  an  abscess,  or  to 
pneumatocele  capitis,  as  already  described.  In  acute  cases,  perforation  ante- 
riorly will  be  accompanied  by  pain,  tenderness,  redness,  and  edema  of  tlie 
forehead  and  eyellrls,  and  severe  frontal  headache.  The  septic  symptoms  will, 
of  citurse,  varv^  muctj  in  intensity  in  different  cases* 

TxunorB  of  the  Frontal  Sinus. — The  several  forms  of  polypi — ^mncons,  fibrous, 
and  mucous  cysts — occur  in  the  fmutal  sinus,  sometimes  associated  wnth  similar 
growths  in  the  nose*  If  they  close  the  infundiliulum  tliey  will  produce  the 
symptoms  of  catarrh  of  the  sinus,,  sometimes  with  dilatation,  as  descrilxnl. 
Osteoma  is  the  most  frequent  tnmor.  It  is  of  slow  growth^  and  causes  in 
time  symptoms  of  irritation  or  of  catarrh,  frontal  beailsicbe  or  neuralgia,  the 
signs  of  acute  inflammafitm  lieing  absent;  later,  distention  and  deformity.  As 
already  stated,  these  tumors  originate  as  cartilaginous  tnmors  in  the  ethmoid 
Ivme,  and  grow  into  the  frontal  sinus  or  the  nose  or  into  the  orbit.  These 
tumors  may  sometimes  grow  to  a  large  size,  causing  defoiinities,  notably  dis- 
placement of  the  eyeball  and  interference  with  vision.  Supra-orbital  neural- 
gias, of  greater  or  less  severity,  luay  occnr  from  pressure.  If  they  grow  into 
the  anterior  fossa  of  the  skull  they  may  rarely  produce  pressure  symptoms* 
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The  pedicle  of  these  osteomata  may  undergo  atrophy  or  fracture,  and  they 
then  exist  as  foreign  bodies.  These  bony  tumors  are  to  ho  reeogiiized  by  Uieir 
slow  growth  and  bony  hardness.  When  exposed  in  the  cavity  of  the  sinus  they 
are  covered  with  mucous  membrane,  and  thus  resemble  a  polypus  in  appear- 
ance. Carcinoma  may  occasionally  arise  from  the  wall  of  the  frontal  sinus; 
in  mode  of  growth  and  destructiveness  it  does  not  diflFer  from  carcinoma  else- 
wnere. 
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remainB  imimited  to  tlie  palate,  and  presents  as  a  central  diaphragm  wLeo 
viewed  fr«mj  tlie  niontli.  Central  fissures  of  the  soft  palate  occur  alone,  or 
eoiijldiiod  with  tissiires  of  tlie  haril  palate.  In  sunie  eases  of  harelip  and  cli'ft 
palate  the  iiiteniiaxilbiry  lioiit's  are  not  devel<jjK_'d,  and  a  liroad  spac^e  is  thus 
left  beneath  tlie  nose.  Siieh  deformities  are  sonietiniea  associated  with  iiupj-l 
feet  develo])iiient  of  tlie  brain. 

Rare  Congenital  Defects. — Other  rarur  forms  of  congenital  defects  are  mtt-\ 
plete  or  partial  median  eleft  of  the  lower  lip,  sometimes  combined  with  u  fuhj 

row   lietween   each   nostril 
the  bridge   of  the  ni>se.     Tliill 
is  the  srHcnlled  *^  dog-itosc^'  iiA 
fornnry.     There  are  aUo  caj^dj 
of  median  fissure  of  the  wm\\ 
aufl    of    congenital    aWnco  uil 
thv  nose;  of  congenital  fistulij 
in  the  center  of  the  npixr  lip;] 
(if  lateral  fissures  of  tlie  upi^ef  J 
lip  running  up  toward  the  ejtj 
-^or  even  upon  the  fore!K>a<l;| 
sueh   fissures  may  be  hiIaterJ.1 
Uuilateral  or  bilateral   fisstiresj 
riinninp^  outward  from  tlie  (H>^| 
ners   of  tlie   uioutli   have 
oljst^rved,    ]irodueing    '*  wiflfl 
ifHttfh''     Tlir   mouth  may  aW 
he  abnormally  small.     FWiiriij 
of  the  ItAwr  lip  are  verv  rare; 
a  fru  easrs  Iiave  l>een  rt»|M>i1i'Aj 
The   fissures   nuiy   iuvoUe   the   iiKnlian   line   nf   the   lip   only,   or   ineliale  tlw 
lower  jrtWj  or  ihe  tongue  as  well— so  that  the  eleft  extends  nearly,  or  i]uif(% 
to  the  hyoid  bone.     There  are  also  unilateral  f>r  bilateral  incomplete  fijmik-  *i 
the  lower  lip. 

A  variety  of  congenital  almoruialities  luive  lieen  observed  of  the  exfemal  tar. 
The  ear  nuiy  be  unduly  hirge,  or  siual!,  or  alisent.  The  external  auditory  caual 
may  l>e  closed  or  absent.  Congenital  aurieular  appendages  occur  as  small 
fleshy  nodular  growths,  sometimes  containing  eartilagCj  usually  in  front  of 
the  tragus.  Congenital  absence  of  the  tmupie  has  lK*eii  observed.  The  rongt^ft 
ital  deformities  of  the  low^er  jaw  are  several ;  the  jaw  may  be  too  small,  one  ^v 
may  l>e  larger  than  the  other,  f^r  tlie  jaw  uuiy  be  doul*!e.  The  entire  \\vM  *i 
the  face  nuiy  be  notably  smaller  on  *>ne  side  than  the  other.  llypertropUv 
one  half  of  the  face  is  much  less  cotniuon. 


Ficj.  15S.— Haiikiji*  ami  t  i.hLFT  Falatk  i>r  k^  Adult, 
<Ut>oHevelt  iiuspitsil,  collection  uf  Dr,  Cliurles  McUur* 
ney.) 
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fofifustons  of  the  face  are  falluwetl,  wliere  the  tissues  are  loose,  BotaHv 
jji  tlie  evflirls,  l*y  the  atoII -known  et'ehyinotif  rliseohmifion  **  blnek  eye."  Con- 
^u<=i4r*il  woimds  made  an;ain.st  ^liarji  Umy  jinniunenecs,  siieh  as  the  edge  of  the 
art*it,  may  resemble  ineiaed  woimds  more  or  h'ss  elosely. 

Wounds  of  branrhes  of  the  fff(h  pair  of  cranial  nerves  are  not  eoinmonly 
foll*^^^<^*J  hy  I>tTmanent  paralysis  of  sensation;  complete  or  jiartial  nnion  anil 
regeneration  is  the  rule.  A  painful  neurofihronia  may,  very  rarely,  form  upjn 
tho  cut  end  of  the  nerve.  Tlie  nerve  may  he  ineludcd  in  a  scar  and  cause 
neiJ^ralgia.     (See  also  Injuries  of  Nerves.) 

Di  vis  ion  of  the  levator  paipebrw  mmde  wiihin  the  orbit  may  be  followed  by 

retiractiim  of  the  musele  and  jierujanent  ptosis — ^nnles^s  sutnred.     Severe  incised 

as    ^vell  as  ami  used  and  lacerateJ  wounds  of  the  faee^  if  infected,  are  oeension- 

h11  V  foUiiwed  l«y  seconthiry  Lemorrhnge*     I  oni-e  saw  a  nearly  fata!  seeondary 

hei^ierrhage  from  the  facial  artery  in  an  infected  incised  wound  of  tlie  clieek. 

Gunflhot   WoEnds  of  the  Pace. —  ttuunhot  wounds  of  the   face   ai'C   nearly 

alwayj^  aecoin|>anied  by  lujin'ies  of  the  bone.     Great  destruction  of  tlie  bones 

aii<l  soft  parts  are  produced  by  shotgun  wounds  at  close  range,  and,  in  time  of 

w^T,  by  largt^  projeetiles  or  portions  of  exiiloded  shells;  also  1>y  dynamite  and 

oilier  explosions.      Small  shot,  sjiont  bullets,   and  bullets   from  small   pistols 

niay  fail  to  penetrate  the  bone,  and  Hatten  against  it.     Suicides  wlio  place  the 

iiiii/de  of  a  pistol  in  the  nioutli  and  close  the  lips  upon  it  suflfer  injuries  in 

which  an  explosive  action  is  marked.     The  soft  parts  are  burned;  linear  tears 

may  proc^eed  in  a  radiating  mauuer  from  the  month,   tbrongb  the  lips   and 

cliet^ks;  and  these  tears  have  often  ch^au-fut  edges.     The  injuries  are  fatal,  as 

a   rale,  when  the  slmt  jH^f'trates  the  base  of  the  skull  and  tlie  brain.      If  the 

pi^^tnl  is  |K*inted   too  far  forwar<l,   because  the  individual  lK?uds  his  l*ead  trM> 

fiir  Iiackward,  the  bullet  may  emerge  at  the  root  of  the  nose.     A  similar  ex[>eri- 

mont  with  a  bigh-jKiwered  rifle  literally  blows  the  top  of  the  head  off. 

The  gunshot  wounds  of  the  mouth  and  face  are  attended  by  three  dangers, 
especially   (injuries  of  the  brain  excepted):   they  are  hemorrhage,   from  the 
wounding  of  large  vessels;  aspliyxia;  aspiratiou-pneiuunnia.    The  asphyxia  imiy 
lie  caused,  immediately,  by  blood  riowing  into  the  trachea;  by  paralysis  of  the 
toii|jue,  sneh  that  it  falls  l>ack  and  tdoses  the  larynx,  wdien  the  museles  which 
hold  it  forw^ard  are  destroyed,  or  subsequently,  by  iuHammatory  sw^elling,  caus- 
ing mechanical  closure  of  the  throat  or  edema  of  the  glottis.     The  danger  of 
as|>hyxia  immediately  after  tlie  injury  will  imnluce  very  definite  symptoms, 
and  a  suspicion  that  asphyxia  is  threatened  may  be  entertained  wdien  the  patient 
b^^ins  ti»  coui|>biin  of  diflif'ulty  iti  sw allowing  or  in  Irreatliiug. 

bounds  of  the  Face. — ^Voun<ls  of  the  fatx*  are  fre<pient  injuries — incised, 
contused,  and  gunshot  Avoiinds,  all  are  common.  They  bleed  freely.  Division 
of  trlie  facial  or  of  the  temporal  artery,  su|x*rficial  or  deep,  may  be  follow^ed 
P3^     fatal  bleeding.     The  facial  nei'\'e5  Steno's  duct,  the  eyeball,  the  tear  duct, 
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may  Im?  woimde*].  Tlio  ftiuitomical  situation  of  the  wound  and  the  accomj 
ing  gjmptoms — Ut'eding,  facial  paralysis,  a  salivary  fistula,  or  ihe  escaj 
gialiva  from  the  wountl,  ilisturhaiicos  of  vision,  etc. — suffice  for  the  diagr 
A  divided  tear  iluft  usually  heals  without  trouble.  In  guiLshot  and  st( 
puueturt'd  wriuuds  c»f  the  faee,  the  various  hony  cavities,  including  I  he  t 
mny  1k^  wounded,  and  the  bullet,  nr  a  jMjrtion  of  the  vulncrating  instrtu 
nury  renuiiu  in  tlic  wfuind.  Sucli  fHreiirn  Wdies  ntay  heal  in  the  woui 
cause  suppuralicm^ — if  in  tiie  hniin,  usually  with  fatal  results.  Their  ](K 
if  of  metal,  can  usually  he  detected  with  the  X-rays.  The  vitality  and 
eupfdy  I  if  the  face  is  sd  gi-cat  that  wounds  uf  this  region  heal  quickly  and  tl 
l)trtter,  in  fact,  than  in  any  olher  K'^iou,  Exeii  extensive  contused  and 
ated  woundSj  if  carefully  cleaned,  heal  with  very  little  trouble.  Powder  ( 
upon  the  face  are  connnon  after  self-intlieted  gimshot  woandsn.     The  grid 

black  powiler  einlxHhlcd  i; 
skin  remain  as  |X'rnianeul 
si  a  ins.  Smokeless  jx*  wder  1 
no  such  stain.  (Sec  OtI 
Wounds,  Ctencral  SurgeiJ 
Tetanus,  —  Tetanus  I 
fid  low  wounds  of  tlie 
(8ce  Tetanus.)  , 

Bumingf  of  the  Face.^ 
iu^  of  tlie  face  occurs  froi 
fluids,  from  steam,  from  J 
from  ex[dosiims  of  gunpof 
or  of  gas    in    niines^  or 
caustic    chemicals— nitric, 
phuric  aci<ls,  caustic  p»tHs 
fTlic  a  pjx'a ranees  priKliM^ 
cla^micals   have   b«Ani   dcs(! 
in  tlie  ebaiiters  on  Gcnend 
*:ery.)     The  erythema  of 
of    the    first    de^rreo    is 
eanaed   hy   undue    expogii 
,_„„. ^^^    flnnlight     (snnhum); 

lip  was  dmvm  dciwnwArcl  nwny  fn'nn  the  fnmiH  and         flnneHrnncp<%   firr»   wtA]   Imni 
teeth.     Thi.  e version  of  the  lower  lids  h  well  shown.         *tpi'«^»irMiict^   arc   \\eu    KBOl 

evcrvone.     Burns  nf  the  a 


Fio.  150, —  Scars  axd  Deforjmity  Folm:>wing  Kxtek* 

BIVE  BURN^  or  THK    FaCE    PHODUrEtl    BY  THE  EXPLt)- 

sioN  OF  Gau  in  a  Coal  Mine.     Thi*  upppr  ev*-lid»  in 
this  case  were  oJmost  totally  des^trnved  and  tlie  lower 


At  the  time  this  photci|craph  wha  t»ken  several  plastjo 

o[j<?ratioDS  had  been  done  for  the  restor&tion  of  tie  up-  j  •  i        i  i        • 

per  llda  and  for  the   relief  of  the  deformity  of  the  de*n'ee,    Wit  11    the    pr^xluctli 

mouth.      Before   the    defoirnitlea   were  ail    repnired  ti   u  i     i.       *i. 

elevenopemtionflwercdoneby  Dr.  Charles  McBuniey.  oJe!>8,    are    CaU^fl     bV    W 

uK'ntarv  action  (if  ^k^tn 
liquids,  or  flnuie.  Owiui^  to  tlie  automivtir  cdosurt*  uf  tlie  evLditls^  the  0 
usually  eseapos  injury.  Wlien  the  individual  ia  wrapped  in  flaniet) — m 
li^ht  clotliin^  eatrluuir  firt^ — oxtonsive  bums  of  the  trunk  and  extT«l 
ufiuallj  ocour,  imi>criling  life,  and  the  burn  of  the  face  is  a  minor  part 
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jDJu^rj.  Epileptics  and  others  who  become  nnconscious  may  fall  npon  a  hot 
htov^'y  or  the  like,  and  receive  localized  deep  burns  of  the  face.  Prolonged  ex- 
pofivii'e  lu  steauu  ilaiiic,  etc.,  the  caustic  acidn  and  alkalis,  and  powder  and  other 
explosions,  usually  produce  deep  burns  with  the  fonuatioii  of  CHcbars.  Tlie 
eve^    luay  be  destroye<l,  and  the  eloiigba  niLiy  extrud  t<>  or  involve  tliL'  IxmcH. 

The  |irinf"ipal  interest  attiudiin^  to  ihese  bums  lii\s  in  the  ilaii^er  of  infec- 
tiotx  <li»riug  rlie  separation  of  the  sltiuglis,  and  in  tlie  sears  wliieb  are  bd't  l>ebind. 
TIjc?  siibaet|nent  enntraetion  of  sneh  sears  ]>rofhiees  deformities,  sucli  as  eversion 
of  tilie  h»\ver  eyelid  (eetrr>pioii).  Partial  destrnetion  of  the  npi)er  li<I,  and 
inal>i1ity  to  ehise  the  eye  and  properly  e<*ver  the  eornea,  lead  to  uletTaliou  nf 
till*  oornea.  Eversion  of  the  hnvcr  li]>  follinvs  burns  of  fh(*  lip  and  ehiu.  The 
iin>\itb  niay  be  drawn  to  one  siile,  ar  fbe  size  of  the  orifit*e  may  l>o  diminished, 
or  tlie  cliin  may  l*e  drawn  downward  toward  the  stennun,  th<^  mvstrihs  may  lie 
(lefornied  or  closed.  Deep  scars  upon  the  ctie*4\s  may  hxrk  the  lower  jaw,  so 
that  the  teeth  cannot  lie  pro|Terlj  separated,  etc* 

Treezin^  of  the  Face* — Exj>osure  to  extreme  cold  may  freeze  portions  of  the 
face ;  tlie  tip  of  the  nose  and  t!ie  np|»er  rim  of  the  ear  aii*  the  [jarts  most  eom- 
lurmly  frozen,  leas  often  the  cheeks.  Some  loss  of  substance^  may  follow.  Par- 
tial frostbite  may  rentier  the  nose  and  ears  nnduly  sensitive  t<»  cobl  for  some 
time.  The  tip  of  the  "nose  may  be  left  in  a  mt»re  or  less  tOironi**  slate  of  ron- 
gf^jr^tion  antl  redness;  or  ebilbbiins — a  tendency  to  swelling,  and  redness  of  tlat 
part  after  slight  chilling — may  rnuain  for  some  time. 

DISEASES    OF    THE    FACE 

Tunmcle  and  Carhuncle  of  the  Face.- — runineh^  ocnirs  upon  tlie  face,  nota- 
bly ajMin  the  u]i|jer  lip^  the  tip  and  liltriiiii  (tf  the  nose,  less  often  on  the  cheeks. 
Th«  signs  and  8^\nmptoms  do  not  differ  from  those  of  funmrh*  olsewbere,  except 
that  hert*  they  are  ijuite  painful  and  very  tender,  rarbiincle  of  tlio  lip  consists 
of  a  eongories  of  furuncles.  The  whole  thickness  of  the  liji  may  be  infiltrated 
and  eonvertetl  into  a  densp  brawny  mass  of  infected  tissue,  the  pain  is  marked, 
and  the  ronstitutional  symptonis  are  severe.  In  bad  cases  the  condition  may 
cause  death  by  acute  sepsis,  or  by  fbrombojildeljitis,  exten<ling  from  the  angular 
vein  into  the  opbtbalmic  vein,  and  tlms  into  tlie  cavernous  simis,  with  pyemia 
ttid  meningitis;  or  downward,  tbrongb  tlie  facial  vein,  into  tlio  internal  jiign- 
Iai*.  The  course  of  the  tbrombopblcbitis  can  sometimes  Ih*  made  out  l>y  finding 
a  ocirdlike  mass  of  infiltration  in  the  course  of  the  vein.  Kdcimi  and  infiltra- 
tioTi  of  ihe  eyelids  pjint  to  phlebitis  in  the  orbit;  infiltration  in  the  Bubmax- 
illiiTV  region^  to  infection  tbrougli  the  facial  vein. 

la  these  eases  a  rapidly  progrt*ssive  sejitic  phlegmon  of  the  tissues  of  tlte 
facH*  and  neck  may  liegin  as  sneh,  under  stormy  symptoms  of  local  pain,  ten- 
tlorncss,  and  swelling,  or  an  ordinary  acne  pustule,  fiinincle,  or  carbuncle,  may 
sii*h|pnly  assume  a  malignant  form.  The  jius-protliicing  organisms,  usually 
Staphyloeocns  pyogene-s  aureus,  or,  less  often,  Pyogenes  albus,  are  the  can-se 
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of  the  infection.  The  condition  is  commonly  spoken  of  as  malignant 
of  the  lip,  but  has  no  relation  to  true  malignant  pustule  (anthrax).  De- 
pressed conditions  of  health,  notably  diabetes,  favor  the  occurrence  of  these 
malignant  infections.  Local  conditions  favoring  the  occurrence  of  furuncle 
and  carbuncle  are  a  dirty  skin,  eczema,  sycosis,  and  acne  of  the  face.  The 
infection  is  often  caused  by  scratcliing  with  dirty  finger  nails,  infected  pw- 
haps  from  handling  otlior  purulent  foci. 

Anthrax  of  the  Face. — Anthrax  occurs  chiefly  among  those  who  handle 
the  hides,  tlie  bodies,  or  the  feces  of  infected  animals.  The  infected  fingers 
carry  the  bacilli  to  some  minute  abrasion  on  the  face.  It  is  believed  that 
the  bites  of  infected  flies  may  transmit  anthrax.  The  pustule  occurs  upon 
the  face  in  nearly  one  third  of  all  cases.  In  from  twenty-four  hours  to  five 
or  six  days  after  infection,  a  red  papule  appears  at  the  site  of  inoculation, 
accompanied  by  intense  itching.  In  a  few  hours  a  vesicle  appears  on  lie 
papule ;  the  swelling  and  redness  spread  superficially  and  deeply.  The  veside 
bursts  and  disc*harges  a  little  blood-stained  fluid  containing  many  anthrax 
bacilli,  leaving  behind  a  depressed  ulcer,  the  base  of  which  rapidly  dries  into 
a  black  n^ust ;  an  intensely  red,  hard  area  of  infiltration  surrounds  the  poi*  j 
tule.  Upon  the  surface  of  the  area  a  circular  row  of  secondary  vehicles  appear; 
there  is  added  edema  of  the  neighboring  tissues  and  enlargement  of  the  lym- 
phatic glands.  The  necrotic  area  of  the  pustule  may  increase  to  the  size  of 
a  silver  dime,  or  of  a  twenty-five-cent  piece,  sometimes  larger. 

The  cases  may  be  divided  into  two  groups:  those  in  which  the  bacilli 
remain  localized  in  the  pustule,  and  those  in  which  they  are  disseminated 
rapidly  in  the  subcutaneous  tissues,  with  the  production  of  a  prc^^ressive 
brawny  edema,  which  advances  in  all  directions,  and  is  accompanied  by  pio* 
found  constitutional  symptoms,  and  final  dissemination  of  the  disease  througl 
the  blood-vessels,  with  fatal  infection  of  the  entire  organism,  as  already  dfr 
scribed  in  the  section  on  Anthrax.  (See  Anthrax,  General  Surgery.)  The 
localized  cases  may  remain  with  few  or  no  constitutional  symptoms  for  raairf 
days.  The  process  may  then  proceed  to  healing  with  the  death  of  the  bacilli, 
or  dissemination  may  finally  take  place.  The  diagnosis  is  established  readilf 
enough  by  the  history,  by  the  character  of  the  pustule,  by  finding  the  bacilH 
in  the  discharge,  or  in  scrapings  from  the  base  of  the  pustule,  or  in  sectioai: 
of  the  excised  j)ustule,  or  by  inoculating  a  mouse.  It  is  worth  remeraberiH 
that  not  every  pustule  with  a  black  crust  which  appears  upon  the  face  i« 
anthrax.  A  very  similar  appearance  to  an  anthrax  pustule  in  its  early  stagey 
before  the  formation  of  secondary  vesicles,  may  be  caused  by  Staphylococcni 
pyogenes  aureus. 

Glanders. — Glanders  has  already  been  described  in  a  separate  section.  1* 
man,  the  infection  takes  ])lace  through  minute  wounds  or  abrasions,  iisual^ 
of  the  hands  and  face.  The  y)URtules  of  the  face  occur  upon  the  general  integu- 
ment, upon  the  mucous  membrane  of  the  nose,  the  mouth,  and  the  conjunctivii 
As  already  noted,  the  glanders  pustules  begin  as  nodular  inflammatory  infit 


p'hich  break  down,  and  may  iindtTpj  n  rnjiid  jnul  *loslnirtivo  iilecra* 
fuse  phlejGTiiionous  iniiltralions  may  alt>f>  f»f*c'ur  res<*iii1y|in^  phleijmniirms 
^      (  For   furtljer    iiiioniiahnn,   se«'   scTti*ni   on   (Jlamlers. ) 
lomycofiis  of  the  Face,     (See  Aehiioiiiyt'o^is, )     Erysipelas  of  the  Face. 
^gijielas.)    lupus  of  the  Face,     (iSc^o  Lujfiisj     Noma  of  the  Face.     (St^ 

iUis  of  the  Face. — A  4 

Iiuti*«l,  tlie  liiwer  lip 
|lient  site  for  the  hm- 
|i  of  syphilis.  A  his- 
Jie  source  of  infertiim 
b  be  obtaineiL  Aftt^r 
0<1  of  inftiljatitm  is 
kancrr  of  tht;  lip  de- 
ll a  S4>mew1iiit  iiidii- 
plastic  nodule,  which 
nereascs  in  size,  is 
pnd  insensitivr%  near- 
ulcerates,   leaving 

lal,  round,  or  oval, 
kce,  of  the  character- 
i^coloredj  moist  char- 
iThe  surface  blccda 
land  often  hetnmioa 
by  a  yellowish  ernst. 
juent  ami  induration 
iubnicntal  and  sidi- 
jr  lymph  s^lands  ap- 
iring  the  first  week 

Tbeae  glands  o(Um 

eonaidcrable  size ; 
painleBs  and  im^^nsi* 
Jy  suppurate.  Fn>in 
m  of  the  lip,  elian- 
nsnally  lie  differentiated  liy  llic  age  of  the  patit>nt,  by  the  fact  that 
after  reaching  a  certain  size,  ceases  to  extend;  wdiereas,  cancer  ad- 
jntinnally.  In  eases  of  doubt,  n  microsc(»pic  examination  of  a  small 
}{  the  infiltrated  tissue  will  nuike  the  diagnosis  clnnr. 
Bfrondary  lemons  of  s-ifphllis — jiapnlnr  fim!  pit'Shfiar  vnipdons — occur 
r  on  the  forehead  along  tlie  border  of  tin*  liair,  ujtou  the  clieeks  near 
^  and  elsewhrre.  Their  clninirleristie  apprnrsuiri^s  and  arrangtMuent 
"ilfecl  uTidiT  Sypliilis,  as  well  as  those  of  the  pajinlcs  u])on  the  mucous 
le  of  the  month,  lips,  tongue,  and  pharynx,  commonly  known  a8 
patches.     These  form  one  of  the  moat  constant  and  characteristic 


Fio.  WO. — NoMAp  Gangrene  of  thfChkkk  anp  Lir>.  1  he 
vhlUl  vva«  U'ri  vr-ans  of  n^**  iind  was  bnmglil  to  the  hoi^piial 
with  H  piiiiji^rrnmiij  leriiun  fully  clevHufM'tl,  as  Khown.  in  tlie 
phiilof^riiph,  Thf  i'litiri'  tliirknessnf  ihechot-k  wasQecrotic, 
and  tiuriii^  tlie  iwenty-fmir  huiirs  which  iritPr\'C'nt*d  t>efore 
the  palieiit\H  driith  thr  gjtnj^rf'nons  prrKrpr^  sprtmd  rapidly, 
IvMr«*nn'  fnriHtituuoiud  d(.'|3re>i?j.ioTi  pxiMi'd  n<>  that  no  op- 
pralivt!  prf>ffdnrc«?!  worr  pns.'-ibli',  Th^  fhild  w«.*f  Mtupid 
fiiid  iiid  not  wr-m  to  miffiT  paid,  Bhf*  <li<tl  at>tiiit  fmir  hours 
aftiT  llif  phottpjjraplk  wjus  laken.  Nr*  s^ieciFil  cause  could 
bc'  IfjinjLtl  for  ihr;  occurrence  of  the  Ic^iuru    (Aiithor*s  col- 

IcTliitll.) 


i 
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lesions  of  the  disease,  and  are  usual  I  v  found  at  some  period  during  the  ae^ 
ondiiry  stege. 

The  icHmrj/  lesions  of  Sfjph'dis — gummnfa  of  iIip  soft  parts  of  the  Ikidi^jj— 
are  frequent  niiuu  the  f;iri%  Iwth  in  the  aequirej  and  hereditary  forms  of  tiit* 
disease.  Gumuia  i.s  iTccfrgiiized  here,  as  eWwhere,  by  the  punehed-out  appeah 
anee  nf  the  iileers;  the  indnniHon  of  the  horder  of  the  iih'er,  eliaracterisUc  of 
cancer,  is  wanting.  The  base  of  tlje  nleer  eonsistn  of  adherent  neerotic  imm, 
the  edges  are  nndennined.  When  jirujj^Hsive,  the  nhvraliun  is  more  nipid 
than  in  eancer.  Certain  forms  of  gninnuitons  nleeration  ujKin  the  ]i|>s,  d»rM  I  . 
and  nose  rcsendile  eiutheliunia  to  some  extent.  Large  doses  nf  iodid  cuhn' 
these  n leers  to  heat  A  fragment  of  tissue  may  be  removed  and  exanilnt<i 
niieroscopically. 


Fig.  lG\a. — DERMniit  Cyst  of  tiif;  8^:rTXJ\i  of 
Tim  Nose.  (l,V>Ucctiari  of  Dr.  Ellaworth 
Eltot.) 


Case  or  Iiebmoid  Oip^t  or  th*  Nofic 


It  hapi^ens  sometima*?  that  elironic  syphilitic  ulcers  may  become  the  f^^ff 
of  caneiT.  Cliaraeteristic  round  white  scars  are  often  prc^sent  in  eyphi)/^ 
on  the  face,  the  shins,  and  elsewhere.  In  tertiary  sypliilis  the  sec^jndary  on. 
largement  of  lymph  nodrSj  present  in  eaneer,  are  usually  wanling.  The  Umc^ 
of  the  nose,  nnrt  the  hard  and  soft  ]ialate,  an^  often  attacked  by  syphilis.  As 
pointed  out  in  another  plaef\  the  syjihilitie  nose  with  sunken  l»ridgt»  is  «4m^ 
acteristie.  A  nose  destroyed  by  lutius  hxiks  as  thiaigh  it  liad  Inx^n  shavNhiff, 
the  destruction  atfecting  the  soft  parts  chietly.  The  neerotic  pnKjesaes  ♦•( 
syphilis  attacking  the  nasal  septum,  palate,  etc.,  often  Ix^gin  quite  insi^HfUislv 
with  the  syTU|)tom8  of  nasal  ealarrh.  As  soon  as  ulc^eration  of  the  mucous  menh 
brane  establishes  conuuunication  with  tlie  neerotic  bone,  the  stinking  putrid 
odor  of  the  breath  l»eeomes  eharaeteristie. 

Gnntmata  of  the  fact*  iu  hereditary  syphilis  soinetiutes  produce  most  hi<l«ow 
deformities  with  destruction  of  the  features,  and  subsequent  contraction  of  «cw 


TUMORS  OF  THE  FACE 


fiuch  that  the  disfigurement  is  of  an  indeseribal>ly  horrible  character, 
teted  gummata  of  the  face,  notably  those  connected  with  the  jaws  and 
B8eter  nmselcs,  etc.,  may  form  S4)lid  tiininrs  of  coni^iderable  size,  and 
they  soften,  discolor  the  skin  and  ulcrriitc,  may  sinnihite  maligna iit 
I  fir  aetinouiycosis.  In  cases  of  doubt,  active  mercnrialization  and  the 
ftie  ludidS;  together  with  search  fur  otlicr  signs  of  syphilis,  will  help  the 


k 
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una. — I  have  already  sjioken  of  li|H>nia  i*f  the  forehead.  Lipunata 
po  rart^ly  occur  in  the  parotid  region  and  upon  the  chin.  They  ijcciir, 
US  fiulicntaneoiis  or  suhnmeoiis  tiinic»rs  in  tlic  lips  and  eyelidH,  and  upon 
Ige  of  the  nose.  The  deep  lipoma  of  the  cheek  may  present  more  proiiii- 
bi  the  mucous  membrane  of  tlie  mouth,  or  uj)on  the  cheek,  in  the  neigh- 
I  of  the  anterior  bnr- 
ihe  massetcr  musele. 
ation^  with  filn'omu 
gioma  may  c»ccur. 
?h  as  the  lohidated 
15  of  lip<)ma  is  s*»im- 
luting,  the  diagnosis 
iways  easy;  they  are 

ten  for  dermoids,  or 
^^ts,  or  even  for 
lifti!8aeg.  The  very 
P^,  puncture  with 
juting  needle,  and, 
incision,  may  be  nec- 
iir  a  diagnosis. 
Dma.^ — Ijnth  hard  and 
iromata  (K'cur  upi>n 
t  Of  the  hard  fnrjii, 
^  the  most  common; 
ently  develops  in  the 
f  tlie  car,  in  the  sear 
er  boring  the  lohub 
rings;.  The  tumors 
tnall  size,  finn,  pain- 
1  insensitive,  of  slow 

and   of  a   pink   or 
)T.     They  may  apjx^ar  elsewhere  on  the  fare  in  the  scars  of  wounds. 
t  fibroma  mrurs  U]Hm  the  faee  in  Hie  form  nf  til^romn  mollnseum  (Cutis 
),  as  single  or  multiple  tumors,  of  slow  growtl*,  wldeh  may  reach  in 
very  large  size  and  producis  large,  soft,  pnduloua  masses,  covered 


Pta.  162. — CoNGENiTAi,  MiXETt  Lymph  ANfi  Vfnous  Asni- 
OMA  or  THK  Face,  iNOPfiRABLR,  (New  York  Hospital 
coUcctiott.) 
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liy  Itiosej  flabby  skin,  wliifb  hang  ihn\ii  iu  folilsj  causing  peculiar  and 
rhrtrac'teristic  dt-foriTjitics.  Tlit'se  iibromata  also  occur  in  combination  with 
neiiroiibrcnoa-,  plcxifonii  neuroma.  In  those  cases  the  buntJles  of  pularged 
and  thiekciu'd  nerves  can  sonictinios  bo  felt  snlM'iitane«nisly  in  the  !inaoriiia&* 
like  a  bum  lie  of  iin^2;ic\vr*rnis.  Coniljinations  also  urrur  with  an*pomji,  lym- 
plianptiiiia,  and  loyxunuu  Soiue  uf  ibe  hairy  and  |a^niented  nuilc.'S  art'  ^»ft 
tihruniatu  t»r  condrinaliou^?  of  blinmia  wilb  ant^inina.  The  congenital  enlar^ 
nieuts  of  the  upper  and  Iriwcr  lip  nro  tibronialu  in  combination  with  lympliaii^ 
giinua  and  an*!:iojiiu   (  niacnK'helia ).     {8cc  Timiors. ) 

Sarcoma^— The  uiajorily  oi  sarcomata  oeeurring  in  tlie  face  have  tlirir 
nrigiu  in  lione.  The  sarcomata  of  the  soft  parts  originate,  not  infreqaentlv, 
in  pigmented  tuoIcs  hf  nevi,  and  are  then,  as  a  ruh\  uf  the  mebmotic  tjp. 
As  described  under  Tumors,  they  arc  of  rapid  growth,  and  produce  nuillipk 

piguieuletl  fuint»rs  iu  the  viciniry* 
Early  dissemination  witli  widespmd 
metastasis  is  t!ie  rule. 


[±3k 


B^o.  153. — Cavernous  Lymphan*..  he  Vmk. 

Congenital,  Cliilil  delitccn  inmrns  iAiL  The 
nortinri  of  tlic  Rrowlh  abcive  thp  oye  was  ri'nifivi'd 
by  opcmlinii.  '\\w  f patient,  did  not  survive.  (CoJ- 
Ic^ctioii  uf  Dr.  F.  W.  Mumiy;) 


¥lO.  164. — CbNOENITAl^  LYICPHAlfatOilA  ( 

Upfku    Lip    (Macrck!Heilia)   in 

GtitL,     (aiUection   of   Dr.   Chajies  McBu^ 

tiey.) 


Lymphangioma.— Lymjibangioniata,  either  .?fmp/e,  cavemotis^  or  rj/s/jV,  ticciif 
in  the  npjier  and  lower  lip  and  in  the  cheeks.  Some  of  the  cases  of  macrockiliij 
belong  to  this  grou]L  The  lymiibaniriouia  simplex  and  lymphangioiua  (*«^-1 
ernoBa  sometimes  form  diffuse*  tumors.  The  cystic  lymphangioma  am  usudlj 
ciremuseribed.  (Viudunation  fnnns  also  otTur;  tliey  are  ciftcn  small,  ciTcuin- 
seril:>edj  congenital  tninors  of  the  face  and  lips,  wliich  subsequently  tiike  (fli' 
a  slow  growth,  and  may  involve,  in  time,  the  greater  portion  or  half  of  ^ 
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fac^.  The  skin  river  the  tumor  is  iiornial  and  smooth,  and  lieing  adherent, 
or  forming  a  part  of  the  growth^  it  does  not  wrinkle  when  the  tumor  is  moved 
or  compressed.  They  are  soft  and  s|jongy  tuiimrs,  whirh  dhiiinish  in  size  on 
pressure,  Thev  are  to  he  distinguished  from  Itrmangi»>ntalu  hy  ihe  lihie  or  red 
color  of  the  hitter,  the  enmhination  forms  nf  lymphangitniuita  with  henmngi- 
omata,  hring  pah*  |^inkj  red,  or  light  lilu(%  arenriling  tu  the  rrhitivc*  j»rn|Hirtion 
«»f  lyiupli  and  hhnnl-vt^ssels.  Existing  in  c*)nihination  with  tihnmiii  ami  lipoma, 
they  give  rise  to  tumors  liaving  tJie  eliaraelers  of  cutis  pendiihi,  ur  clepfjantiasis 
of  the  faee. 

The  ct/sile   lymphangioma  oeenr  most  often  in   the  eheeka,   and   are  eon- 

genital,  or  ilevehfj*  from    the   e  aver  no  us  form.      They   give   the  eh  a  meters  of 

qrstic  tumors  under  no  great  fensiim,  (containing  lymph.     The  skin,  or  niueoua 

meinhrane,  may  Ix*  so   thinned   ov<"r   tlu^m    that   ihc^y   are   plainly   iranslmx^nt. 

These  angionuita  often  Ijeronii*  infeeti*<l  thmuLdi  ahnisions,  ete.     The  iufeeti*m 

^ves  rise  to  signs  of  inflammation  iu  i!m*  tumor  which  hisis  for  a  eertain  time, 

is    fo]h*wed    hy   resolution  or  hy   sup[yuration.      The   attaeks   of   inti  annua  torn 

may  lead  to  an  intermittent  progressive  enlargement  of  the  growth.      Wliile 

ilie  diagnosis  is  usually  easy,  they  may  be  eimfouncied  with  eystic  tumors  of 

the  parotid  ghmd,  or  wifh  hranehio-genetie  cysts,  and  the  diagnosis  may  only 

\m*  made  hy  mieroseopie  examination.     !MueouB  cysts  of  the  mmith  may  oceur 

imineil lately  beneath   the  niucous  membrane  of  the  liju      Their  eontents   are 

mucus,  not  lyuiph. 

Acne  Bosacea,^ — Tlte  highly  developed  fonus  of  arne  rnsaeea  which  are 
Been  iu  eldt^rly  proplr  and  form  a  |HX*uli£ir  red  ku<ihby  enhirgeinent  of  the 
nose  consist  of  an  hypirtropliy  of  the  eonneetive  tissue^  dilatation  of  the 
small  blood-vessels,  and  hy|»ertr<p|»hv,  or  eyslie  drgeut^ration  of  tlie  so- 
haeeons  glands.  The  orihres  of  the  glanthdar  organs  of  the  skin  are 
frequently  dihited  into  pits,  and  give  the  enlargement  a  peculiar  spongy 
apfK^a  ranee. 

Angiomata  of  the  Face* — The  facc^  is  a  favorite  seat  for  angiomata.  Angi- 
oma Himplex  occurs  uptm  the  face  congenitally  in  the  welhkimwn  form  of 
nevus,  Tlie  tumors  form  larger  or  smaller,  flat,  moderately  elevated,  or,  more 
rarely,  prominent  and  lohulated,  pink,  n^xl,  or  purjile  red,  soft  tumors  u|)on 
the  skin  of  the  face,  the  foit'head,  the  eyelids,  the  nose,  the  lips,  the  chin. 
The  sjKit  nuiy  he  no  birger,  or  scarady  larger,  ihan  a  flea  lute,  at  birth,  and 
may  remain  stationary,  or  gi-ow  rpiiff  rajddly  during  the  first  years  of  life, 
so  that  it  involves  a  eonsi<leraMe  porffrm  of  the  faee.  They  are  often  pig- 
mented, and  sometimes  are  eoverc«l  wilh  an  alumdimt  gi*owth  of  fine  soft  hair. 
They  are  jx)pularly  believed  to  arise  fr<>ni  uuittTual  imjiressions.  Many  of 
these  tumors  are  of  considerable  .size  at  birth,  and  only  slowly  increase  with 
the  growth  of  the  individual  Sometimes  the  angiomata  begin  in  the  subeu* 
taneous  tissues,  and  only  reach  the  skin  after  some  time,  so  that  there  may 
graflually  app^^ar  over  the  surface,  here  and  tlierc,  faintly  red  or  blue  s|>ot9, 
whieh  inerease  in  size  and  e<»lor  when  tlie  child  cries.     Later  on,  these  tnmora 


The  cavernous  angioma  of  the  fnee  fK^enrs  esjjcH'ifilly  11  mn  tlie  ti] 
often  forma  tiiinors  of  eonsiilerablo  size  involving  tlie  whole  tlitckneas 

Vi])  and  forming  spongy,  so: 
ijii\8^es.  Thev  swell  with  t 
erease  of  venous  pressure  iiy 
cotigliing,  etc.,  and  diniinlsij 
when  eoni pressed  between  tl 
gers.  They  are  sometimes  p 
They  may  gradually  grow,  s! 
ciipy  a  conKiderahle  portion  * 
fiwe  and  neek.  The  arh'rlnl 
otnala  liave  been  spoken  of 
tlie  liead  of  Cirsoid  Aneurisn 
Epithelial  Tumors  of  the  F 
Ejiithelial  tmnors  of  tlie  fai 
vnv  in  both  benign  and  nial 
forms.  Among  the  benign  t 
are  horns.  They  oecnr  most 
npon  the  forehead,  lei^s  often 
the  lips  and  in  other  sitiii 
Old  women  are  usually  af 
tSehaceoiiH  njHfs  oeenr  up<m  ttj 
miieli  less  often  than  xxpo 
sealp.  They  oeenr  in  front 
Fig.  ioo.^Hafipuy  (iiu*vvjNti  an&  Maltqxant  Form     ear,    in    the    ehef*ks     in    tin 

OF    KPlTITELlfJMA    OF   THE    CUEEK.       (CuJieCtion  of         ml  1       ^  i 

Dr.  cimriea  McBumey.)  J  hev  do  Hot  reaeh  SO  large 
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scalp,   but   ]xissess   the 
cur  uiK>n  tile  face  in 


same 
various  forms, 


linieal    eharacters.      Warts  nnite 


botli  hard  and  soft. 


iUQ  nairy.  iiiey  may  give  rise  to  epithelioma,  as  has  al- 
ten  noted.  Retention  cysts  in  tlie  liair  follicles  constitute  the  well- 
'  black  beads/'  or  eomedojies.  Ketcntiou  cysts  of  ihe  scbaceoiis  glands 
B  the  little  white,  pearly  tmnors  not  infrequently  found  upon  the  skin 
tee  {mtlium), 
oma  of  the  Sweat  Glands.— Tlicy  form,  according  to  the  description  of 

small^  slightly  elevatedj  sharjily  circumscribed,  nodular,  or  sausage- 
BlevtttionH  ujion  the  skin. 
velop  slowly  near  the  eye 
^  angle  of  the  jaw  in  old 
Hhey  l)ear  a  certain  clin- 
Hnilance  to  liipns.  Ade- 
p/  ihe  sebaceous  glands  oc- 
pB  eyelids  and  upon  the  nose. 
hn  wartlike  or  knobby  little 
varying  in  size  from  a  iK?a 
ilniity  and  possess  a  true 
ttoii5  structure.  They  are 
ttltiplc. 

loid  Cysts  of  the  Face. — 
1  cysts  of  the  face  occur^  as 
L^ted  (Timiors  of  tlie 
PP  the  sujierior  border  of 
\  and  at  tlie  root  of  the 
^hey  may  also  occur  in  the 
t  region.  They  are  to  Ijc 
ished  from  sebaceous  cysts 
let  that  they  are  frajueuily 
ll,  occur  in  special  situa- 
bw  very  slowly,  are  seldom, 
larger  than  a  walnut,  are 
5ply  seated,  often  attached  to  the  bono— fitting  in  a  depression  of  the 
fface. 

Boma. — Skin  carcinoma,  or  epithelioma,  very  frecpicntly  occurs  upon 
I  quite  commonly  at  the  junction  of  tlic  skin  with  the  mucous  mem- 
he  red  Iwjrder  of  the  lower  lip  and  beneath  the  lower  eyelid,  the  ahe 
(^,  the  cheeks,  are  all  favorite  sites.  Epithelioma  of  the  upper  Up  is 
al  curiosity.  Chronic  sources  of  irritatinu  strontrlv  predispose  to  the 
ce  of  cancer  of  the  face.  1  have  alrearly  referrc^I  to  the  fact  that 
ma  of  the  lower  lip  nearly  always  ap|>ears  in  pi|ie-smokers.  Any  one 
enjgn  forms  of  epithelioma  already  spoken  of  may  T>t!come  the  seat  of 

Warts,  horns,  hypertropliy,  or  disease  of  the  glandiilar  elements  of 


FlO.    167, EaHLY    StAQE    DF    FPlTHKLItlUA.    OF    THX 

Lip.     (Author's  coUection,) 
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Fio.  inSfl. — Epitiiklioma  «>f  the  Lower  Lip. 
(Collection  of  Dr,  Charju^  McBumey.) 


to  invade  the  fleepc'r  tiasues,  to  in- 
fwt  the  lviii]>b  nodei^,  aii<l  cause 
g«?nera]  carcinosis. 

Flat  Form  of  Caim  inuma.^ 
The  flat  form  of  caiviiioTiiit,  nl- 
ready  desrrilMHl  under  the  head  uf 
Rodent  Ulcer,  presents  itself  as  an 
indurated  nrfdiik%  nr  larger,  flai^, 
slightly  elevated  area  of  infiltrated 
tissne  which  finally  undergoes  ul- 
ceration,  The  edges  of  the  ulcer 
are  slightly  hard  and  elevated ; 
the  skin  around  the  ulcer  is  often 
drawTi  into  little  wrinkles  hy  cica- 
tricial contract  inn.  In  the  early 
stages  the  ulcer  is  covered  hy  a 
crust;  beneath  the  crust  there  ac- 
cumulates a  little  purulent  dis- 
charge.    The  spread  of  die  ulcer  is 


I  he  skin,  sehueeous  cysta,  ehroni** 
skin  diseases — eczema,  psoriiwi.^— 
rt'peafed      attacks     of     erysi|ii4iw, 

syphilitic  or  tnliercular  nleerari«ui\ 
scars,  cin'onie  patelies  of  selKjrrluic 
eezcuia,    all   niay  give   rise  to  tlie 
dr\el«>piHent    of    cancer,    and   tlii? 
]i>t  might  Im*  enlarged,      Tltc  dis- 
ease  is   one   of   atlvanced   life,  »!- 
t!if>Hgli    it    may    iK*cur    rarely    in 
ymuig   i^ersons.      I    have    i^ecn  an 
tpirheliunui  of  the  lower  lip  in  a 
jtiau    <jf    twenty-eight    years,    and 
have    recently    operated    upon   an- 
other    aged     twenty-seven.       Two 
forms  are  to  he  distinguished:  iIh? 
Bhjwly  growing,  superficial  form— -^ 
flat  carcinoma^ — ^and  tlie  more  nm^^ 
ligiumt  forju  which  tends  rapidly^ 


Fig,  16Sb. — Paom-E  View  of  th\ 
AS  Fjo.  I68a,  (Roosevelt  H.^jo 
Dr.  Charlea  McBumey'.) 
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|roTy  slow,  and  tlu^re  is  a  tt-ndt lu-v  fa'  tlie  oIiltT  portmns  to  heal  with 
•cicatricial  coiitnietiim.  Tiiis  f">nn  of  epitlielioioa  especially  affects 
^eod,  the  temple,  the  ahe  of  the  iiot^e,  the*  eyelids,  and  the  clitMr'ks.  It 
liuea  eiirahle  by  iiieaiiw  of  the  X-rays  and  radium.  The  disease  may 
ll^erfieially  for  many  years^  hut  after  a  time  ten<ls  lo  invade  and  dt'stroy 
\cr  struetnrejs  (see  Tnmors).  Infeetiun  of  the  lymph  nudrs  ueeiirs 
lot  at  all. 

f  OR  IxFiLTRATiNG  Fcm^r  OF  (\vrjriNOMA  OF  TKK  Face.— TIiG  deep 
^ting  form  of  earcinonui  of  the  fuee  has  its  especial  home  ujion  the 
p;    it    is    in    every 

proo^ress  i  ve »  i  1 1  f  ec- 
id  surely  fatal  dia- 
less  removerl  hy  an 

1    thorough   oj>era- 

is  one  of  the  forms 
Elouia  which  is  not 
f  the  X-rays,  As 
upon  the  lip,  it  is 

ire  forty  years  nf 

re  ftmns  npni  the 
fr  of  the  li|>~fjften 

ne  side  of  tlie  me- 
i,  never,  as  far  as 

faro,  at  the  corner 

tnouth,     scjmetinies 

;  aite  of  a  chnmic 

^  the  Hp,  or  w litre 

elial  covering  has 

jickened   or  h(»niy 

>mc  irritation^ — an 
placpie,      which 

lopg  int«j  a  nndide 
a      eon^idersdde 

the    whole     thii'k- 

ibe  lip.     The  snr- 
tlie    nod  id  e    soon 

>wn  and   forms   an   nicer   with    intlo rated    hase   and   borders.      Upon 

«6  of  the   nicer   minnte   white    pdnts   ran   sometimes   he   seen,    and 

may  cause   the   extrusion   of   cobinm-^   or   nests   of   epithelial    cells. 

*  outgrowths  rarely  m*enr  in  tlie  epithelioma  of  tlie  lip. 

progress  of  the  disease  is  fairly  rajtid  an*l  the  intiltrati-d  and  iih-^Tated 

y  ritach  large  diiiumsimis  in  a  fi*\v  mrmths.  The  lymphatic  glands 
the  chin  and  in  \hc  Miihmaxillary  n-uiun  siKm  hecome  tailjirged  and 
growth  is  not  removed,  tlie  entire  lip  and  chin,  the  mneons  mem- 


'  ^  f 


Fio,  1G9. — EpiTiu:r,n>MA  **y  the  Lower 
(Aullujr'H  rolk't^Oou,) 
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brane  of  the  mouth,  and  the  jaw  are  infiltratei  Ulceration  in  the  interior 
of  the  mouth  causes  the  breath  to  become  offensive.  The  patient  b^na  to 
suffer  from  chronic  sepsis.  The  cancerous  tumors  of  the  neck  increase  in  size, 
break  down  and  ulcerate,  and  add  to  the  miseries  of  tlie  patient.  Death  occurs 
from  chronic  sepsis,  from  hemorrhage,  from  exhaustion,  from  aspiration  pneu- 
monia, from  asphyxia,  usually  before  metastases  in  internal  organs  have  had 
time  to  destroy  life. 

INJURIES   AND    DISEASES    OF   THE    ORBIT 

Wonnds  of  the  Orbit. — Wounds  of  the  orbit  are  interesting  from  the  fact 
that  they  are  sometimes  accompanied  by  perforation  of  the  w^all  of  tlie  orbit 
and  injury  of  the  brain.  The  gunshot  and  punctured  wounds  are  particularly 
interesting  in  this  connection.  As  the  result  of  infected  wounds  of  the  orbit, 
or  infectious  processes  originating  in  the  orbit  or  in  the  vicinity,  suppuration 
of  the  tissues  of  the  orbit  may  take  place,  not  infrequently  with  infection 
through  the  ophthalmic  vein,  sinus  thrombosis,  meningitis,  and  pyemia.  The 
symptoms  of  phlegmon  of  the  orbit  are  severe  pain,  fever,  edema  of  the  eyelids, 
swelling  of  the  conjunctiva,  exophthalmos,  immobility  of  the  eyeball,  and 
diminution  or  loss  of  vision.  Invasion  of  the  interior  of  the  skull  is  cha^ 
acterized  by  the  s>Tnptoms  described  under  appropriate  headings.  The  pres- 
ence of  foreign  bodies  in  the  orbit,  if  metallic,  can  usually  be  located  by  means  ' 
of  the  X-rays.  For  the  injuries  and  diseases  of  the  eyeball  itself  the  reader 
is  referred  to  special  works  on  the  topic. 

As  the  result  of  wounds  and  fractures  of  the  skull,  an  arterio-^'enous  aneu- 
rism may  develop  Ix^tween  the  cavernous  sinus  and  the  internal  carotid  arteir. 
Tlie  signs  and  symptoms  are  as  follows:  There  is  exophthalmos;  the  evebafl 
pulsates,  and  the  pulsation  can  be  both  seen  and  felt;  the  eyelids  are  swollen; 
there  is  often  ectroi)ion  of  the  lower  lid ;  pressure  on  the  common  carotid  artery 
of  that  side  stops  the  pulsation;  vision  may  be  normal  or  diminished.  Emfhf 
sema  of  the  loose  tissues  of  the  orbit  occurs  as  the  result  of  fractures,  or  pe^ 
f orations  from  disease  of  the  walls  of  the  neighboring  air-containing  cavities, 
the  frontal  sinus,  the  antrum  of  Highmore,  the  ethmoid  cells,  fracture  of  tbe 
lacrymal  bone.  The  s;v^uptoms  are  exophthalmos,  usually  emphysema  of  the 
eyelids,  and  more  or  less  immobility  of  the  eyeball,  generally  without  impai^ 
ment  of  vision. 

Tnmors  of  the  Orbit. — ^Tumors  of  the  orbit  may  arise  in  the  eyeball  itself, 
in  the  other  tissues  of  the  orbit,  or  from  the  neighboring  cavities,  notably  the 
frontal  sinus  and  the  antrum.  Several  varieties  of  sarcoma  originate  in  the 
eyeball,  in  the  optic  nerve,  or  in  the  other  soft  tissues  of  the  orbit — gliosarcona, 
melano-sarcoma,  and  other  forms.  These  tumors  are  usually  characterized  by 
rapid  growth  and  great  malignancy.  Generally  speaking,  rapidly  growing, 
solid  tumors  of  the  orbit,  which  do  not  pulsate  and  have  an  uneven  surface, 
do  not  contain  fluid ;  of  firm  consistence,  or  more  elastic^  are  sarcomata.    Put 
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J  itogiosareomata  also  occur  in  thiti  region.  With  tbf!  growth  of  the  tumor 
there  is  a  progressive  exophtliahnos,  disturbanees  of  vision,  hiter  bliudnesa, 
involvement  of  the  surrounding  i^trticturcs,  ]K'rfnrahoo  of  the  eniiiia!  cavity, 
etc,  Ecbinococc'ua  cyst  has  l>een  ohserved  in  the  orbit.  The  diagnosis  must 
be  made  hjmhi  t!ie  reeognitiou  of  a  ejstie  tuuior  from  which  characteristic  fluid 
is  withdrawn*  Dernioids  are  occasionally  observed  in  the  orbit.  In  mehiiio- 
eareoina,  priinary  in  the  choroid,  ahnut  twent^^-iive  |X^r  cent  of  eures  are  oh- 
iiied  if  I  he  eyeball  is  removed  very  early. 


AFFECTIONS  OF  THE  FIFTH  AND  SEVENTH  PAIRS  OF  CRANIAL  NERVES 

Neiir&lg;ia  of  the  Fifth  Pair  of  Cramal  Nerves. — The  symptoms  of  neuralgia 
of  the  fifth  pair  of  cranial  nerves  consif^t  of  pain  in  the  distrilmtion  of  one  or 
more  of  tlie  branches  of  the  nerve.  The  pain  may  be  continuous  or  intermit- 
tent. Tlie  attacks  of  pain  are  usindly  brought  on  by  slight  sources  of  external 
irritationj  such  as  motion,  pressure,  a  draught  of  cold  air,  or  mental  excitement. 
The  motions  of  the  jawn  in  eating  may  excite  pain.  In  addition  to  the  pain, 
there  are  soiTietinies  asst^cisted  spasmodic  contractions  of  tlie  muscles  snpjilied 
hj  the  facial  nerve.  Serious  interference  with  the  general  health  api>ears  in 
chroTiie  or  severe  cases.  The  characteristic  feature  of  the  attacks  are  tlieir 
ligbtninglike  suddenness  and  often  agonizing  severity.  The  duration  of  the 
attacks  is  variable — seconds,  minutes^  or  hours. 

The  cattsf'S  of  these  neuralgias  are  very  various.  They  may  be  due  to 
diseases  of  the  hrain,  sT^qihilis,  the  presence  of  tumors,  or  other  intracranial 
diseases;  they  sometimes  depenri  upon  general  conditions  of  the  organism,  soch 
as  autointoxication  from  constipation  of  the  bowels,  anemia,  hysteria,  chronic 
malarial  poisoning,  and  ofher  general  states  of  depression.  It  is  of  course 
highly  important  to  exclu<h:^  such  general  causes  before  submitting  a  patient 
to  surgical  treatment.  The  loeal  causes  are  inflammation  of  the  sheath  of  tlie 
nerve  itself,  which  may  he  due  to  h»cal  irritation  or  inflammation  in  the  region 
of  distribution  of  the  nerve,  such  as  dis^i^ases  of  the  teeth  and  jaws,  pressnre 
upon  the  nerve  by  scars^  inflammatory  exiidates,  or  tumors.  It  is  not  always 
possible  to  determine  wdiether  the  neuralgia  is  of  a  central  or  peripheral  origin. 
In  seeking  for  a  central  cause  it  is  necessary  to  exclude  the  hx^iil  causes  already 
mentionetl,  as  w^ell  as  the  general  diseases  and  conditions  which  may  give  ri^se  to 
neuralgia.  Aeeompanying  cerebral  symptoms,  or  the  involvement  of  otlier 
nen^es,  would  point  to  a  central  organic  origin. 

In  determining  the  question  of  wbicli  tiranelt  of  the  nerve  is  at  fault,  the 
history  is  important.  In  the  early  stages  of  the  disease  the  pain  may  have  been 
confined  to  but  one  branch,  and  only  have  involved  the  other  branches  of  the 
nerve  at  a  later  period.  Sometimes  there  exist  painful  points ;  for  example, 
pressure  upon  the  supra-orbital  nerve  at  its  exit  from  the  orbit,  upon  the  infra- 
orbital nerve  at  the  infra-orbital  foramen,  or  upon  the  mental  nerve  at  the  side 
of  the  chin  may  always  give  rise  to  an  attack.  On  the  other  hand,  the  patient 
SI 
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may  not  be  able  to  localize  the  pain  in  one  particular  braneli.  Sometimes ! 
branch  of  the  nen'c  in  which  the  trouble  has  originate*!  remains  tender  between 
t)ie  fltiucks  of  pain.  In  aoinc  casc:?^  pressure  ii]inii  the  nerve  which  was  the 
original  went  of  the  distnise  will  cauirc  diininiitit^n  of  the  pain*  Durini;  the 
attacks  of  pain  there  oecnr  vasomotor  and  trophic  disturbances,  redne^  of 
the  conjunctiva,  an  increased  secretion  of  tears,  nasal  mucus,  and  saliva.  Sotm- 
times  flushing  of  the  face,  a  sensation  of  warmth,  and  an  increast?  c>f  jierapira- 
tion,  Sonietiniea  herpes  vesicles  develop  in  the  distributiun  uf  the  nerve,  noti* 
bly  upon  the  forehead. 

In  attempting  to  locate  the  cause  of  the  trouble  in  one  particular  Imincli  I 
of  the  nerve  it  is  necessary  to  rcmendier  that  a  jiriuuirily  hxnil  cause  may  liavt»  I 
produced  a  neuritis  which  has  spread  imd  become  central.  The  more  eorapletek  I 
al!  three  branches  of  the  nerve  are  invidved  in  tin*  neurals^ia  the  more  likeb 

that  the  disease  can  only  h  re  i 
licved  radically  by  an  o(jerati(a 
upnn  tlie  ganglion.  The  fart  that 
but  a  single  branch  of  the 
IS  luvidved  does  not  Bi 
mciin  that  the  neuralgia  is  of  pe- 
ri iilieral  origin.  An  intraiTanial 
irritation  or  pressure  may  lie  lim- 
ited to  a  single  branch  of  the  nenT* 
Paralysis  and  Spasm  of  the  fa- 
cial Nerve. — ^Pnralysis  nf  the  facial 
m^rve  may  be  of  central  or  periph- 
eral origin.  The  prripheral  cmm 
are  wounds  of  the  nerve  in  fr<d 
of  the  ear,  incised  or  stab  woraid* 
or  «?evere  conhisiiins,  frachirt*s  of 
the  base  of  the  skull,  injuries  du^ 
ing  surgical  operations  upon  the 
]iarotid  or  upon  the  jaws,  ocf«.%ioo* 
ally  in  operations  for  suppurativa 
disease  of  the  middle  ear  and  ma?- 
toid;  diseases  of  the  petrous  po^ 
tion  of  the  temporal  bone,  syphilid 
and  tuberculosis,  catarrhal  or  sup- 
purative inflammation  of  the  mid- 
dle ear.  Exposure  to  cold  and  rheumatism  are  believed  also  to  prodiirt 
facial  paralysis.  The  central  causes  are  injuries^  diseases,  and  tumors  of  the 
brain. 

SYMPTOMs.~The  symptoms  of  facial  paralysis  consist  of  paralysis  of  BOtiva 
or  all  of  the  muscles  of  the  face,  according  as  a  part  or  the  whole  of  the  norvt 
is  involved.    The  normal  lines — furrows  of  the  fact* — are  obliterated;  the  mi 


Fia.   170-  —  SLifiiiT  Facial  PARALrsia   Foi^lowinq 

Ol'ERATlON   FOR    MAaT{>li>ITl«.       Thi:    NkIUT^    WAS 

Exposed  in  thk  Wouni>,  un^  not  (\rr.  The  pii- 
tieut  recoveretl  from  the  parulyais  after  a  few 
weeks,     (Author's  coUeoUan.) 
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face  of  the  skin,  even  in  old  people,  becomes  smooth  and  devoid  of  wrinkles. 
The  upper  eyelid  cannot  be  brought  dowTi  to  close  the  eye.  The  conjunctiva 
is  congested.  The  tears  flow  out  upon  the  cheek.  The  nostril  upon  that  side 
cannot  be  dilated.  The  comer  of  the  mouth  droops.  Saliva  may  drool  from 
the  mouth  on  that  side.  The  mouth  is  drawn  toward  the  sound  side.  The  acts 
of  whistling  and  pursing  up  the  lips  cannot  be  performed.  The  labial  conso- 
nants are  pronounced  with  difficulty,  or  imperfectly.  If  disease  of  the  middle 
ear  exists,  there  may  be  partial  deafness.  There  may  be  disturbances  of 
the  sense  of  taste.  The  movements  of  the  tongue  are  normal.  Paralysis 
of  the  facial  nerve  is  sometimes  one  of  the  symptoms  of  the  so-called  head 
tetanus. 

Spasms  of  the  Muscles  of  tiie  Face. — Spasms  of  the  muscles,  of  the 
face  sometimes  occur  as  the  result  of  direct  or  reflex  irritation  of  the  facial 
nerve.  Such  spasms  occur  frequently  in  neuralgias  of  the  fifth  nerve  as  the 
result  of  reflex  irritation.  The  spasms  consist  of  clonic  contractions  of  the 
muscles  of  the  face — notably  of  the  orbicularis  palpebrarum — and  of  the  mus* 
dea  of  the  cheek  and  mouth.  In  case  the  spasm  is  due  to  irritation  of  one 
of  the  peripheral  branches  of  the  fifth  nerve,  pressure  upon  the  nerve  at  the 
point  of  exit  from  its  foramen,  stops  the  spasm.  In  a  few  instances  the  spasm 
may  be  caused  by  direct  irritation  of  the  facial  nerve  itself — a  neuritis.      ^   '^.^ 
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Congenital  Defects. — Some  of  the  congenital  defects  of  the  nose  have  already 
^  l)een  mentioned  in  speaking  of  the  congenital  fissures  of  the  face.  Absence  of 
^  the  nose  is  an  exceedingly  rare  congenital  deformity.  Occasionally  a  child  is 
I  hum  with  the  nostrils  abnonnally  small,  but  this  deformity  is  more  frequently 
f  acquired  as  the  result  of  tubercular  or  syphilitic  ulceration.  As  the  result  of 
improper  and  irregular  development  of  the  septum  of  the  nose,  the  bridge  of 
the  nose  may  take  an  oblique  direction  or  be  crooked.  A  moderate  degree 
of  this  deformity  is  by  no  means  uncommon,  but  is  often  so  slight  tliat  the 
dape  of  the  nose  is  not  altered,  and  the  deformity  of  the  septum  is  only  appre- 
ciated by  looking  into  the  nose  with  a  speculum.  The  entire  bony  framework 
^  the  nose  also  may  have  an  oblique  position,  and  an  ugly  deformity  may 
thus  result 

ftactnre  of  the  Bones  of  the  Nose. — ^Fracture  of  the  bones  of  the  nose  occurs 
most  often  as  the  result  of  direct  violence  by  blows  and  falls.     The  fracture  is 
UTOally  compound  into  the  cavity  of  the  nose,  and  is  attended  by  hemorrhage  from 
the  nose  of  greater  or  less  severity.    The  fragments  of  bone  are  usually  displaced 
backward,  causing  a  depression  of  the  nose;  or  backward,  and  to  one  side.     The 
f     afgns  of  fracture — deformity,  abnonnal  mobility,  and  sometimes  crepitation — 
can  be  discovered  by  inspection  and  palpation.     The  deformity  is  usually  well 
enough  marked  to  be  easily  recognized.     The  cartilaginous  septum  of  the  nose 
may  also  be  fractured,  and  produce  a  bending  of  the  nose  to  one  side. 
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The  Diseases  of  the  TSq^. — The  Ixirders  of  the  nostrils  may  b 

eczenia;  of  syphilitic,  tiihercular,  cancerous,  or  diphtlieritic  ii 
well  as  of  the  pustules  of  gknclers.  I  have  already  spoken  nf 
hypertrophy  of  the  nuse  wliii'li  *x*ciirs  as  an  extreme  degree  of 
The  noses  of  those  who  habitually  drink  much  alcohol  are  often 
red,  and  dilated  blood-vessels  may  be  seen  in  the  skin.  Diabetii 
red  noses. 

Lupus  of  the  Xose  has  already  been  described. 
Syphilis.— Syphilis  in  its  three  stages  may  affect  the  nc  _ 
the  nose  is,  hcmcvcr,  extremely  rare.     Secondary  papules,  or,  i 

ulcerations  with  loss  > 
involving  the  alte,  or  t 
nose,  are  not  uncomm 
tertiary  osteitis  and 
the  nasal  bones,  the  i 
and  the  hard  palate — \ 
he^in  as  such,  or  are 
iileerations  of  the  luuco 
— are  one  of  the  m^ 
lesions  of  tertiary 
|iroeess  may  be  limited 
i»r  uiay  involve  the  u 
the  alveolar  prwess  c 
jaw.  The  symptoms  ] 
(juite  insidiously,  like 
catarrh,  and  the  neer 
Ttirty  not  he  recognized 
I'jt  treatment  to  avail. 
tion  is  easily  recognizal 
gressive  stage  by  the 
the  gnmniatous  ulcera 
ing  the  exposed  green 
black  bone  through  tl 
nose,  and  by  the  horrible  stench  which  accompanies  the  proces 
fortunately  for  himself,  the  patient  is  unconscious.  After  the  m 
separated,  the  well-knoTJvn  sypliilitie  nose,  with  a  depression  whe 
should  be,  and  a  tiirned-up  point,  constitutes  a  deformity  wi^ 
to  be  seen  to  be  recognized  (syphilitic  saddle  nose).  ^ 

TuMOHS  OF  THE  NosE. — The  same  tumors  occiir  ujKvn  the 
where  upon  the  face. 

TtJiiNust'LEROMA. — Rliinoselerotua  is  a  disease  which  is  caused 
micro-organism  somewhat  resembling  the  pneumococcus  of  Friedla 
feriug  from  it.  They  are  short,  oval  rods  surroimded  by  a  capsn 
are  stained  by  Gram's  method  while  the  pneumococcus  is  not^ 


Fiii,  171. — SvPMiLiTic  Necrosis  OF  TiiE  Nasal  Donks 
AND  Septum,  Producing  the  Typical  "Saddle- 
Nose'*  Def^dhmity.  (Roosevelt  Ho€fpital,  ool- 
lection  of  Dr.  Clmrles  McBumey.) 
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lias    its  capsule  in  the  tissues.     The  disease  apparently  never  originates  in 
Iriit^d  States.    It  occurs  in  Austria  and  Russia  and  in  Central  and  South 
leriea.     The  disease  begins  upon  the  alse  or  septum  of  the  nose,  with  the 
TiiatioTi  of  small,  rounded,  very  firm,  painless  nodules,  which  slowly  in- 
•a?^   iTi  size,  and  may  in  time  cause  flattening  and  broadening  of  the  nose, 
A  moi^  or  less  interference  with  breathing  through  the  nostrils.     The  nod- 
es consist  of  a  reticulum  of  firm  fibrous  tissue;  the  spaces  are  filled  with 
>it  tissue,  densely  infiltrated  with  small  rounded  cells  and  with  much  larger 
ound  cells  of  a  diameter  five  or  six  times  as  great  as  that  of  a  white  blood 
corpuscle,  containing  a  hyaline  substance,  and  no  nucleus.     The  bacilli  are 
d^eny  found  in  these  large  cells.     As  the  disease  progresses  other  nodules  are 
{otined,  upon  the  lips,  in  the  pharynx,  and  in  the  larynx.     Upon  the  skin 
4e  nodule  is  covered  by  normal  skin,  or  the  skin  is  thinned  and  shiny.     The 
i»4\ile  is  situated  in  the  skin,  and  moves  with  it    They  are  to  be  differentiated 
iw^  other  nodules  by  their  hardness,  painlessness,  and  the  fact  that  they  show 
tat  little  tendency  to  undergo  ulceration ;  in  this  they  differ  from  tubercular, 
■yphilitic,  or  cancerous  nodules.     When  the  nodules  occur  in  the  larynx,  they 
^y  give  rise  to  dangerous  dyspnea. 

The  Examination  of  the  Cavity  of  the  Nose. — The  examination  of  the  cavity 
rf  tie  nose  may  be  conducted  from  the  front  or  from  the  rear — anterior  and 
►  tosUrior  rhinoscopy. 

Anteriok  KniNOSCOPY. — In  order  to  examine  the  nose  from  in  front  one 
Uitroduces  into  the  nostril  one  or  other  of  the  forms  of  nasal  speculum,  and 
illuminates  the  cavity  by  means  of  reflected  light  and  a  head  mirror,  or,  more 
conveniently,  with  an  electric  headlight.  The  speculum  should  be  inserted 
^11  into  the  nose,  and  the  tip  of  the  nose  may  be  elevated  with  the  thumb  for 
tie  purpose.  The  mucous  membrane  of  the  septum  of  the  nose  and  of  the 
inferior  turbinated  bone  is  thus  brought  into  view,  and  a  portion  of  the  middle 
fossa.  It  is  sometimes  possible  in  normal  cases  to  see  the  posterior  pharyngeal 
'Wall  in  this  way ;  but  if  the  space  between  the  turbinated  bone  and  septum  is 
80  large  that  the  posterior  wall  is  visible  over  a  considerable  area,  the  patient 
U  probably  suffering  from  atrophic  rhinitis.  The  muscular  movements  of  the 
levator  of  the  soft  palate,  which  forms  a  part  of  the  outer  border  of  the  pos- 
terior opening  of  the  nose,  can  be  identified  by  asking  the  patient  to  pronounce 
the  letter  K  or  I. 

PosTEKiOB  Rhinoscopy. — Posterior  rhinoscopy  is  used  to  examine  the 
'Vanlt  of  the  pharynx,  the  orifices  of  the  Eustachian  tubes,  the  posterior  nares, 
•nd  the  posterior  ends  of  the  turbinated  bones.  The  examination  is  conducted 
through  the  mouth.  The  instruments  used  are  the  head  mirror,  or  electric 
%ht ;  a  tongue  depressor ;  a  small  laryngoscopic  mirror  on  the  end  of  a  handle, 
and  usually  circular  in  shape;  and  sometimes  a  blunt  retractor,  which  is  used 
to  pull  forward  the  soft  palate.  In  very  nervous  or  sensitive  persons,  paint- 
iig  or  spraying  the  pharynx  with  a  little  two-j)er-cent  eoeain  solution,  five 
[linutes  before  the  examination  is  conducted,  sometimes  renders  it  less  difficult. 
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Tlie  surgeon  sits  in  frout.  of  tlio  patient  with  the  mirror  npon  hi«  forelietd* 
the  tongijo  depressor  in  his  left  hand,  and  the  sniall  laryngose<:»]>ic  mirror  in  hh 
right     The  patient  sits  fat^in^  the*  siiri^jenn  with  his  liead  ei'ect,  or  Ijflit  ji  liulr 
forward.      licdVire   inti\>diii'iiig   the?   hiryngoscupic  niiiTor   it   sliould   be   gviitly 
wanned  in  the  tianje  of  an  alcohol  lamp  to  prevent  the  eondensation.  of  the 
moisture  of  the  patient's  hrc^iith  n]Mni  the  snrfare  of  tlie  Tiiirror,     The  patient 
is  direete<l  to  ojx'n  his  month;  fhe  ti>ngue  <lepressor  is  iiitrfiduiHHl  well  tniUt  tlir 
dorsum  of  the  tonpie,  and  the  tongne  is  genii j,  hnt  tirnily,  depresae<l,     Tlio 
small  mirror  is  then  intrrjdneed,  without  t«*iiehing  the  throat,  well  Ijehiml  tW 
soft  palate^  toward  the  hack  of  the  pharynx.     Ueantime  the  patient  is  diredcij 
to  hreathe  naturally.     It  re<pnres  some  praetiee  to  get  a  satisfactory  view. 
The  posterior  border  of  the  septum  forms  a  gt^od  landmark  from  which  to 
judge  of  the  relative  position  of  t!ie  slrnetiires  seen.      In  some  cases  a  strmll 
curved  retraetor  is  jjiiHSid  heliind  the  soft  jialate  to  draw  the  structure  forwun), 
and  increase  the  space  l>t>tweeu  it   and  the  pi^^terior   pharyngeal  wall     Tb 
patient  himself  hohls  the  t^mgne  depressor,  or  a  self -retaining  tongue  di  ;  i. 
must  lie  used,     Bj  slight  movements  of  the  laryngoscopie  mirror  tlie  ni    > 
portions  of  the  vault  of  the  pharynx,  the  orifices  of  the  Enstacliian  tulx's,  im\ 
the  jxmterior  nares,  nasal  septum,  ami  posterior  extremities  of  tlie  turbinftletl 
l>on**s  are  lirought  into  view. 

Much  infurnuition  in  regard  to  tltc;  condition  of  the  upper  pharynx,  etc, 
can  be  gained  by  digital  exploration  with  the  forefinger,  introduced  thrnu|i^ 
the  mouth  and  passed  gently  np  iK^iind  the  soft  palate.  The  ]:>re3enoe  of 
adenoidsj  tumors,  foreign  bodies,  exposed  hone,  etc.,  may  thus  bo  felt  In 
order  to  make  the  examination  the  surgeon  stands  at  one  Bide  of  or  behiniL,™ 
the  patient,  and  liolds  his  head  tpiiet  wifh  Iiis  left  arm  and  hand,  w^hile  tiic^a^ 
riglit  foretinger  is  introdiiivd  into  the  mouth.  In  order  to  avoid  the  risk  o; 
being  bitten,  it  is  desirable  to  place  a  gag  l>etween  the  patient's  back  teeth 
and  have  it  held  by  an  assistant.  Through  the  anlerior  nares  it  is  sometii 
jTOssiUe  to  introduce  a  probe  into  the  frontal  sinus,  the  antrum  of  liighmoi 
and  rarely  into  the  ethuKjid  cc^lls.  The  manipulations  are  rather  delicate^^^ 
and  harm  may  \k'  done  imless  they  are  perft^rmed  with  gentleness  and  de^^s-c 
terity.  They  art^  not  very  geuerally  attem]jted  by  surgc*ons.  (For  a  descrip^a 
tion  of  the  teehnic,  the  reader  is  referred  to  an  article  by  Prof.  W,  KiiiariK'^T^ 
of  Brealan,  in  vol.  i,  *'  A  IlanrllKKik  of  Practical  Surgery/'  E.  von  Berginanirr^ 
etc.,  p.  785  el  .stvy.,  and  to  s]>ecial  w^orks  on  the  Nose  and  Throats) 

BiBeases  of  the  Cavity  of  the  Nose. — NosKBr-?:EiJ — Epistaxis. — ^XoeeWce^ 
wcurs  from  injuries  and  diseases  of  tJie  nasal  mucous  uicmbrane  and  in  tiie 
course  of  gimeral  infwtious  diseases;  further,  in  hemopliilia,  diseases  of  tlie^ 
heart,  obstruction  to  the  portal  circnlatiou,  cirrhosis  of  the  liver,  for  example" 
The  local  causes,  other  than  injuries,  are  ulcers  of  the  nose — simple,  tnbercu- 
lar»  syphilitic,  often  situated  on  the  septum — tumors  and  varicosities  of  tii© 
veins  of  the  inferior  turbinated  bone  or  septum.  The  bleeding  in  most  ci 
takes  place  from  the  septum  or  the  inferior  turhinated  bone  near  the  frout 
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the  nose ;  the  bLDod  escapes  through  tlie  anterior  nares  or  flnws  hac;kward  into  the 
pharynx.  In  case  it  is  liard  to  see  the  souree  of  Ideethng,  tlie  nose  may  be 
cleaned  by  gnufling  up  salt  and  water^  and  may  then  he  sprayed  or  painted  with 
two  to  tive-iier-eent  eocain  i^olnlinn  nr  with  1-1,000  adrenalin  sohition.  If  a 
patient  is  uneonsciniis  the  hlfwid  may  run  down  the  jiharynx  into  the  stomaeh, 
and  be  followed  hy  heniatemesis^  or  down  the  windpijiCj  causing  asphyxia  or, 
later,  septic  f>neurnonia. 

AciTTB     1nfI,A?HMATHUV     of     TItK     XaHAI:     MEMIiKANK ^AfUTK     CoRYZA. 

Acute  copyza  occurs  as  the  result  of  i*xjM>sure  to  cold  and  wet^  and  from  the 
inhalation  of  dust  and  irritating  vapors  and  gases.  It  is  attended  hy  an  in- 
crease in  the  nuudier  of  liacteriii  in  tlic  nose.  The  spTiptonis  are  interference 
with  nasal  respiration — from  swelling  of  t!ie  mucous  nieudiranc,  loss  or  diminu- 
tion in  the  sense  of  smell  and  taste,  sometimes  frontal  headache.  The  dis- 
charge from  the  nose  is  increased ;  at  first,  w^atcry  and  irritating  to  the  nos- 
trihs,  later,  muct»-]nirulent  and  thick  ;  in  severe  cases  it  may  be  brownish  red 
and  abundant,  or  blood-stained.  The  ear  and  the  accessory  cavities  of  the 
nose  may  li-e  involved.  (Symptoms  discussed  under  Ear,  Frontal  Simia, 
Antrum,  etc.) 

Chbontc  Nasal  Catarku. — Chronic  nasal  catarrh  is  usually  descrilx^d  as 
existing  in  two  forms,  hyp('rirophir  and  airopluc  rhinifis, 

UiJi^'r trophic  Jikmliis. — lIy|>tnirophic  rhinitis  is  attenrled  by  chronic  swell- 
ing and  thickening  uf  t!ie  mucous  mcnd^rano,  covering  especially  the  inferior  tur- 
fdiiated  bone,  and  is  frenpiently  aci^ompanied  by  congenital  lateral  deviation  of  the 
r«rfi!aginous  and  bony  septum  nf  tlje  nose.     There  is  an  increased  diseharge  of 
III  liens,  or  ruueo-pusy  from  the  nose,  mon^  or  less  interference  with  nasal  breath- 
ing'.     Intercurrent  attacks  id'  actite  coryza  are  common,  especially  during  the 
winter  months.     The  disfdnirge  froui  the  nose  is  not  offensive.     These  patients 
are    sometimes  subject  to  aUacks  of  asthnui,  to  severe  hcadachcSj  to  neuralgia 
of  tile  fifth  nerve,  to  hay  fever,  to  disturbances  of  digestion,  to  chronic  catarrhal 
inflammation  of  the  middle  ear*  with  progressive  diminution  in  the  sense  of 
hearing  and    thickening   of   the    tympanic   niemlirane.      The   swelling  of   the 
mi^eous  membrane  of  the  Eustacliian  tul>e  prevents  the  proper  equalization  of 
air-pressure  between  the  ])harvnx  and  the  middle  ear.     The  patient.s  so  aiflicted 
arc?   often  unaltle  to  inflate  tlie  midille  ear  at  will.     Concavity  of  the  tympanic 
n^eiiibraiie  can  Ix?   obsi^^rved.      The   disease   is   often  complicated  by   atrophic 
rhinitis. 

Atrophic  Rhinitis. — Atrophic  rhinitis  is  characterized  by  atrophy  of  the 
mucous  merubraiu^  covering  tlie  turlunated  Ixmes,  by  a  ]Turulent  diseharge  from 
the  nose,  by  the  f*>rmatiou  of  ahundant  crusts  in  the  nassd  fossa^  by  putre- 
factive changes  in  tlie  discluirgc  and  in  tlios*'  erusts,  and  a  stinking  breath 
(ozf'n^M),  Anterior  rhin<»scopy  ]M>rmits  our*  to  see  tlie  crusts,  tlie  diminution 
in  size  of  the  turbinated  lione,  and  ihe  increase  in  the  space  between  this 
tone  and  the  septum,  so  that  the  jKiyterior  jiliaryngeal  wall  In^'ctitnes  visible 
considerable    area.      Both    atropine   and    hypertrophie    rhinitis    may 
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be  eoniplicated  by  purulent  or  catarrhal  influnimatir'n  of  the   aeeessory  air 

cavities. 

PEBFORATI^"o  Ulcee  OF  THE  Septcm  OF  THE  NosE. — As  the  pesult  of 
traumatisms  or  infectious  an  nicer  may  form  on  the  cartilaginous  septiini  »*f 
the  Boj^j  of  a  chronic  character,  ending  in  ]>erf oration  of  the  septum.  Tfe 
symptoms  are  noschlced  and  a  ininilctit  dinehargc  from  the  nose.  The  roiinficj 
ulcer  IS  visible  upon  in.si>eetion  through  the  anterior  narcs.  The  pcrforatifia 
usually  heals,  leaving  a  circular  defect  in  the  septum. 

GoNOHRTiEA  OF  THE  NosE* — Gonorrlica  of  the  nose  is  exceedingly  rare. 
The  s;^Tiiptom8  are  an  acute  catarrh  of  the  nose.  The  identification  of  the  pm<> 
coccus  is  necessary  for  a  diagnosis. 

Diphtheria  of  the  Nasal  Mucous  Membrane. — Diphtheria  of  the  luuiil 
mncons  membrane  occurs  ns^ually  in  the  back  part  of  the  no^e,  as  an  extension 
of  diphtheria  of  the  pharynx.  Infection  of  a  fissure  or  abrasion  inside  tlie 
nostrils,  on  the  mucous  membrane  of  the  septum,  is,  nevertheless,  possible.  Some 
years  ago  I  suffered  from  a  small  tilcer  in  this  situatiftn,  wbieb  liecame  covered 
with  a  diphtheritic  mcnibrane,  and  would  not  heal.  It  was  followed  in  a  few 
days  by  typical  pharyngeal  diphtheria;  paralysis  of  some  of  the  muscles  of 
the  throat  followed. 

Abscess  of  the  Submucous  Tissues  of  the  Kasai.  Foss^k. — Abscess  of 
the  suhmncous  tissues  of  the  nasal  fossa*  is  rather  rare,  but  may  occur  m  the 
result  of  traumatisuis  and  infections  in  the  neiglilMirhood  of  the  nose,  Tho 
symptoms  and  signs  are  those  of  an  acute  inflanunation  of  the  nasal  moeiius 
nieiuhrane,  to  which  are  added  pain  and  sepsis.  They  are  to  be  rocognizi'd 
usually  by  direct  esauiination. 

Tuberculosis  of  the  Xasai.  Mucous  Membrane. — Tul>erculof?is  of  tlie 
nasal  mucous  membrane  may  be  secondary  to  lupus  of  the  nose  and  face,  or 
may  complicate  tul^erculosis  of  the  lungs ;  less  often  primary  tuberculosis  of  tbe 
nasal  mucous  moinl>raue  occurs.  The  disease  is  cliaraeterized  by  the  forma- 
tion of  tubercular  ulcers  upon  the  septum^  the  fl(K)r  of  the  nasal  fossa,  and  tlie 
mucous-merabrane  covering  of  the  inferior  turbinated  bone.  The  ulcers  have 
swollen  borders  irregularly  undcnnined.  Tbe  base  of  the  ulcer  is  covered  in 
part  by  tuberculous  granubitions,  and  in  part  by  nec*rotic  material.  They  ane 
painful  and  sensitive^  and  bleed  readily.  Secondary  foci  of  tuberculosis  in. 
tbe  form  of  small  nodules  of  a  pale-red  or  yellowish-white  color  may  be  Bee: 
in  the  vicinity  {submiliary  tubercles).  Rmnetimes  considerable  tumors 
tulicrculous  granulatii>n  tissue  are  formed.  They  may  lie  as  large  as  a  pea 
larger-  They  tend  to  ulcerate  ujxm  the  surface^  but  contain  few  tuliercl^ 
bacilli^  and  are  therefore  not  easy  to  diagnosticate^  even  under  the 
croscope. 

Syphilis  of  the  Xahal  F(*ss.k — Chancre  and  secondary  syphiliHc  papal 
and  pustides  may  r^ecnr  in  the  interior  of  llie  u«*sc%  but  l>y  far  the  most  comroi 
lesions  are  the  tertiary,  cireuTjisrTiled,  and  ditfuse  gummatous  inflamiuatioi 
of  the  mucous  membrane,  periosteiimi  and  bone,  already  described.    The  con: 
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of  tie  necrotic  process  is  exceedingly  chronic.  The  diagnosis,  as  a  rule,  quite 
plain. 

Foreign  Bodies  in  the  Nose. — The  diagnosis  of  foreign  bodies  in  the 
nose  is  usually  easy.  The  bodies  are  introduced  chiefly  by  children  and  luna- 
tics. Usually  the  surgeon  is  called  for  the  express  purpose  of  extracting  a 
body,  known  or  believed  to  have  been  inserted  into  the  nose.  Occasionally 
pieces  of  gauze  or  other  material  inserted  into  the  nose  to  stop  nosebleed  may 
le  forgotten  and  require  extraction.  If  the  foreign  body  is  in  the  front  of  the 
nose  it  may  be  discoverable  even  without  the  use  of  a  speculum.  If  it  is  in  the 
posterior  nares  a  finger  introduced  through  the  mouth  will  discover  it.  If  the 
foreign  body  has  long  remained  in  the  nose,  it  will  set  up  inflammation  or 
ulceration,  by  pressure,  and  produce  a  purulent  or  bloody  discharge.  Under 
Buch  circumstances  the  foreign  body  will  be  coated  with  dried  mucus,  and  may 
not  be  readily  recognized  on  inspection  of  the  nasal  cavity.  Sometimes  the 
presence  of  a  foreign  body  will  give  rise  to  the  formation  of  a  concretion,  by 
deposition  of  mucus,  and  of  earthy  salts.  The  sjinptoms  produced  will  be  the 
same  as  though  caused  by  ordinary  foreign  bodies,  which  have  long  remained 
in  the  nose. 

Insects  and  the  larvse  of  insects  occasionally  gain  access  to  the  nose,  and, 
if  they  remain,  give  rise  to  irritation  and  inflammation,  sometimes  of  a  serious 
or  dangerous  character.  Many  varieties  of  living  worms,  insects,  and  maggots 
kave  been  extracted  from  the  nose.  I  once  extracted  a  living  many-legged  crea- 
ture an  inch  and  a  half  in  length  from  the  nose  of  a  man  who  had  been 
eating  raw  oysters ;  he  had  taken  the  animal  into  his  mouth  with  the  oyster,  and 
it  had  crawled  up  behind  his  soft  palate  and  into  his  nose,  and  set  up  an 
irritation. 

Tumors  of  the  Nasal  Foss^. — The  commonest  tumors  of  the  nasal  fosscB 
are  the  so-called  nasal  polypi,  Tliey  are  localized  hypertrophies  of  the  nasal 
mucous  membrane  which  form  rounded,  sessile,  or  pedunculated  excrescences 
upon  the  mucous  membrane  of  a  dirty-pink,  bluish-gray,  or  white  color,  and 
of  soft  consistence.  They  often  imdergo  cystic  degeneration,  and  may  form 
cystic  tumors  of  some  little  size,  filled  with  mucus.  Such  a  tumor  may  be 
formed  in  one  of  the  accessory  cavities  of  the  nose,  the  frontal  sinus,  or  the 
antrum,  and  grow  until  it  fills  the  cavity.  The  symptoms  produced  by  nasal 
polj-pi  are  those  of  chronic  catarrhal  inflammation  of  the  nose,  together  with 
obstruction  of  the  nasal  fossa*.  The  diagnosis  of  nasal  polypi  is  easy;  some- 
times a  polypus  may  be  present  in  the  nostril,  or  they  may  be  seen  by  inspect- 
ing the  interior  of  the  nose.  They  are  often  multiplef,  and  may  be  present 
at  the  posterior  nares,  so  that  palpation  of  tliis  region  should  not  be  omitted 
in  making  the  diagnosis. 

Lipoma  of  the  interior  of  the  nose  is  one  of  the  rarest  of  tumors.  Fibroma 
md  chondroma  are  seldom  ol)served;  they  are  both  to  bo  distinguisliod  from 
olypi  by  their  greater  hardness.  Osteoma  is  also  a  rare  tumor  in  the  nose, 
8 13  aUo  carcmoma,    Cfirciuomft  sometimes  follows  atrophic  rhinitis  or  syphi- 
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litic  ulceration.     Sarcoma  originates  from  the  cartilaginous  and  bony  fr 
work  of  the  nose. 

Signs  and  Symptoms. — The  signs  and  symptoms  produced  by  these  tux 
innocent  and  benign,  vary  greatly  in  different  cases  according  to  their 
'and  origin  and  mode  of  growth.  The  first  symptom  noticed  by  the  pa 
is  usually  difiiculty  in  breathing  through  one  side  of  the  nose.  If  the  ti 
attains  a  large  size  it  invades  the  accessory  cavities  of  the  nose,  the  ani 
the  frontal  sinus,  the  ethmoidal  cells,  grows  backward  into  the  pharynx,  s 
times  into  the  orbit.  If  malignant  it  grows  into  the  mouth  and  invade 
cranial  cavity,  the  bones  of  the  face  are  deformed,  forced  apart,  and  destr 
and  horrible  deformities  are  produced. 

Tumors  originating  on  the  septum  produce,  as  a  constant  symptom,  i 
ference  with  breathing;  those  which  originate  in  the  front  part  of  the 
tend  to  produce  a  bulging  at  the  root  of  the  nose  and  to  involve  the  ( 
those  starting  in  the  root  of  the  nose  tend  to  invade  the  base  of  the  skul 
the  brain.  Tumors  which  arise  in  the  anterior  part  of  the  ethmoid  bon 
quite  apt  to  involve  the  muscles  of  the  eye  and  their  nerves;  further,  to 
duce  disturbances  of  vision  by  pressure  upon  the  optic  nerve.  Whe 
malignant  tumor  of  this  region  has  invaded  the  interior  of  the  skull 
very  apt  to  cause  a  purulent  fatal  meningitis.  Further,  tumors  which 
backward  may  cause  severe  neuralgic  symptoms  by  pressure  upon  the  brai 
of  the  fifth  pair  of  cranial  nerves.  Tumors  which  grow  into  the  antru 
Highmore  frequently  cause  purulent  inflammation  of  the  antrum  witl 
corresponding  symptoms.  Carcinomata  are  very  apt  to  undergo  early  u 
tion  and  to  bleed  freely.  Putrid  decomposition  of  the  sloughing  tumor  ti 
is  accompanied  by  a  foul  odor  of  the  breath.  The  sarcomata,  with  the  e 
tion  of  the  round-celled  form,  are  less  apt  to  ulcerate  and  to  bleed,  e 
when  they  project  into  the  pharynx.  At  the  time  when  the  patients  pr 
themselves  for  examination  the  tumor,  if  malignant,  has  usually  attains 
large  a  size,  and  has  so  widely  invaded  the  surrounding  soft  parts  and  I 
that  it  is  impossible  to  say  whether  it  originated  in  the  nose  or  in  the  ji 
in  the  antrum.  A  discussion  of  the  further  signs  and  symptoms  of  d 
nant  tumors  of  this  region  is  continued  under  Tumors  of  the  Upper  Jaw 
of  the  Antrum  of  Highmore. 

THE   JAWS 

Fractures. — Fractures  of  the  Upper  Jaw. — ^Fractures  of  the  uppei 
always  occur  from  direct  violence.  If  the  violence  is  moderate  one  or  • 
of  the  processes  is  broken  rather  than  the  body  of  the  bone.  The  directi 
the  line  of  fracture  is  very  varied,  according  to  the  direction  and  chai 
of  the  force.  A  blow  upon  the  cheek  may  crush  the  malar  bone  int 
antrum.  By  a  blow  upon  the  upper  lip  a  fracture  of  the  alveolar  I 
can  be  produced.    The  nasal  process  is  f requentlv  broken  by  blows  upc 
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nose.     Severe  degrees  of  violence  may  separate  the  superior  maxillary  bones 
one  from  tlie  other.     I  have  seen  a  case  in  wliieh  the  kick  of  a  horse  created 

a  eontral  fragment,   widi  bat^kvvanl  disphieeHient;   the   line  of  fracture   ran 

vertically   upward^  outside  af  cither  canine  tooth.      Gunshot  fractures  may 

produce  any  possible  degree  of  destruction  of  the  bone.     The  diagnosis  of 

fractures  of  the  upper  jaw  is,  in  most  cases,  entirely  easy.     A  large  part  of 

tin*  bone  is  open  to  direct  inspection  and  palpation.     All  the  signs  of  fracture 

are  usually  pi-esent.     In  cases  of  doubt  eecliyniosis  in  the  roof  of  the  niontli 

^%-onM  suggest  the  presence  of  a  fracture.     In  severe  fractures  from  direct 

violence  and  fn*m  gunshot  wounds,  the  internal  maxillary  artery  may  be  torn, 

with  serious  hleeding*     The  infra-orbital  nerve  may  be  injured;  less  often  the 

facial. 

pRACTUKES  OF  THE  MaLAR  BoN^K  AND  OF  THK  ZVOOMATIC  PrDCESS. FraC- 

tur^s  of  the  malar  bone  and  of  the  zygomatic  process  are  quite  rare  as  isolated 

injuries.     They  are  frequently  combined   with  fractures  of  the  upper  jaw. 

Tii^  zygomatic  arch  is  more  commonly  broken  by  direct  violence  than  the 

bo Jy  of  tlie  bone.     The  deformity  is  usually  a  depression  or  flattening  of  the 

cli^^'^k,  easily  recognized  by  sight  and  liy  palpation,  although  a  good  deal  of 

gu* calling  is  usually  present.     Mobility  and  crepitus  are  less  conimonly  observed. 

Disturbances  of  sensation  in  the  nose,  cheek,  and  upper  lip,  tygether  with 

f'X:<^^phthalnios,  and  later   ecchymosis   into  the   conjunct ivaj   inrlicate   that   the 

fr^c;ture  has  extended  into  the  floor  of  the  orbit  and  has  injured  the  infra- 

ort>ital  nerve.     If  the  zygomatic  process  is  driven  inward^  it  may  press  against 

tli^^   coronoid  process  of  the  lower  jaw,  and  thus  interfere  with  the  movements 

of      that  bone. 

Fractukes  of  the  T.OWER  Jaw. — -The  lower  jaw  is  broken  more  often 
tli..^M.n  an}*  other  bone  of  the  face.  Tht?  most  frequent  cause  is  a  blow  upon  the 
elm.  i^i.  Much  less  often,  a  blow  from  the  side.  Double  fractures  are  by  no 
m^^-ans  rare.  The  fractnre  is  rarely  comminnterl  except  in  the  ease  of  gunshot 
f r  «:»>  etures.  The  coronoid  prwess  is  very  rarely  broken.  The  ei»udyloid  process 
Hr-^zi^re  frequently,  and  it^  fracture  is  often  associated  with  fractures  of  the 
ot-  Xner  hones  of  the  face. 

Fra<^uee  of  the  Alveolar  Border.— Fracture  of  the  alveolar  border  is 
cc^z^rmnon,  as  are  also  fractures  through  tlie  body  (if  the  jaw.  Fractures  of  the 
l>«=^^y  behind  the  teeth  are  rare.  In  the  fractures  in  the  horizontal  portions 
o^E  the  IxkIv^  the  line  of  fracture  is  usual ly  vertical  or  only  slightly  oldiqmv 
F*"  :»:^aetiires  through  the  angle  or  ascending  ramus  are  oblique  or  transverse. 
C^^^pS^mg  to  the  proxinuty  of  the  mucous  membrane  of  the  mouth  many  fractures 
o^^"  the  lower  jaw  are  comfmund;  the  diagnosi§  is  usually  simple;  all  the  signs 
o  tC  fracture  are  present  in  many  cases.  In  fractures  through  the  front  part 
o^E"  the  body,  an  irregularity  in  the  line  of  the  teeth  can  nsiially  be  seen  or  felt, 
F  -m-M.  double  fractures  with  a  central  fragment,  the  middle  part  of  the  jaw  is 
<1  :»*awn  downward  by  the  muscles  attached  to  its  posterior  surface. 

Fractures  behind  the  teeth  and  of  tlie  ascending  ramus  ai'o  not  so  easy  to 
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discover;  deformity  may  sometimes  be  detected  with  the  finger  introduced 
into  the  mouth ;  eroj)itation  is  less  often  present.  A  fixed  ]x>int  of  pain  and 
tenderness  and  pain  on  motion  may  be  the  most  prominent  symptoms.  Al- 
though sometimes  possible,  it  is  difficult  to  detect  these  fractures  by  means  of 
the  X-rays.  The  signs  of  fracture  of  the  condyloid  process  are  localized  pain 
and  tenderness,  pain  on  motion,  and  diminished  mobility,  sometimes  crepita- 
tion. The  entire  jaw  is  sometimes  slightly  displaced  toward  the  injured  side, 
and  the  condyloid  process  itself  can  be  felt  to  be  displaced  forward  and  may 
be  partly  dislocated  into  the  zygomatic  fossa.  In  fractures  of  both  condyloid 
processes  the  entire  jaw  may  be  displaced  backward.  Fractures  of  the  coro- 
noid  process  alone  are  caused  only  by  direct  violence  to  that  region.  Failure 
of  union  in  fractures  of  the  lower  jaw  is  exceedingly  rare. 

Dislocation  of  the  Lower  Jaw. — The  jaw  is  dislocated  forward  in  by  far 
the  largest  proportion  of  cases.  Dislocation  backward  with  fracture  of  the 
anterior  wall  of  the  auditory  canal  is  rare,  and  is  due  to  extreme  degrees  of 
violence  by  blows  upon  the  chin.  A  single  case  is  on  record  where,  following 
a  severe  blow  upon  the  chin,  the  condyle  of  the  bone  had  been  driven  into 
the  cranial  cavity,  and  finally  had  produced  a  fatal  abscess  of  the  brain.  The 
forward  dislocations  are  bilateral  in  more  than  half  the  cases.  The  dislocation 
is  usually  caused  by  muscular  action  during  the  act  of  yawning  or  vomiting, 
rarely  by  a  blow  upon  the  jaw  \vith  the  mouth  open  or  in  the  effort  to  force 
some  very  large  object  into  the  mouth. 

The  signs  and  symptoms  of  bilateral  dislocation  are  as  follows :  The  mouth 
is  held  open,  the  jaw  projects  forward  and  cannot  be  moved.  The  condyle 
of  the  jaw  can  be  felt  anterior  to  its  normal  place,  and  a  corresponding  depres- 
sion can  be  felt  at  the  site  of  the  glenoid  cavity.  The  cheeks  are  flattened, 
the  masseter  muscles  are  usually  tense.  The  saliva  drools  from  the  mouth. 
Speaking  and  swallowing  are  difficult.  In  unilateral  dislocations  the  articuhir 
process  will  be  absent  from  the  glenoid  cavity  upon  only  one  side.  The  chin 
is  displaced  a  little  toward  the  uninjured  side.  The  jaw  may  still  retain 
some  mobility.  Backward  dislocation  of  the  jaw  is  usually  accompanied  by 
fracture  of  the  anterior  wall  of  the  auditory  canal.  The  entire  jaw  is  dis- 
placed backward.  The  jaw  is  immovable.  There  is  hemorrhage  from  the 
external  ear.  The  condyle  of  the  jaw  is  absent  from  its  normal  position;  the 
mouth  is  held  partly  opened.     The  dislocation  may  be  unilateral  or  bilateral 

The  Teeth. — Caries  of  the  teeth  gives  rise  to  the  formation  of  cavities 
and  gradual  destruction  of  the  teeth,  recognizable  upon  inspection  and  explora- 
tion of  the  affected  teeth.  The  carious  areas  may  be  covered  by  tartar,  which 
requires  removal  before  the  black  or  yellow  discolorations  and  pits  in  the 
teeth  can  be  seen  and  felt.  The  retention  and  decomposition  of  particles  of 
food  in  the  cavities  cause  the  breath  to  be  offensive.  The  subjective  symp- 
toms vary ;  there  may  be  none.  Ordinarily  exposure  of  the  dentine  causes  the 
tooth  to  become  sensitive  to  heat,  cold,  and  acids.  Sometimes  tenderness  on 
pressure  exists,  and  even  pretty  severe  toothache.     The  tenderness  may  sub- 
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side  from  atrophy  of  the  ilentiiie,  and  no  further  pain  be  felt  uutil  the  pulp 
is  exposed ;  extreme  sensitiveness  and  pain  tlic*u  oe<?iir.  Extjuisitely  t>ensitive 
frriin Illations  sprout  from  the  exposed  pulp.  (Jraindntion  tl'^svie  of  an  infljtrn* 
i/intt»ry  origin  may  also  form  between  tlie  tfioth  and  it^  socket  in  the  jaw 
('fifranulomata);  the  tooth  will  then  be  painful,  sensitive,  and  sometimes  a 
little  loose. 

Infection  with  pus  niicro!)es  k*ads  to  the  fonnation  of  an  alLscess,  either 
al  the  root  of  the  ttKith  betVeen  the  tooth  and  the  jaw,  or  iK^tween  the  ti>ot]i 
mitl  the  gum,  or  to  a  purulent  pulpitis?,  or  a  purulent  periostitis  of  the  alveolar 
process,  or  both.  In  the  first  instance  the  ai/mpfoms  are  a  severe  throbbing 
lof'thaehe,  swelling  of  the  gum,  sometimeH  edema  of  the  face  and  fever.  The 
pain  is  of  a  throbbing,  boring  character;  is  worse  at  night.  The  tooth  becomes 
ex<l^ii^itely  sensitive;  sometimes  it  is  raised  a  little  from  its  bed,  so  that  it 
proj t*ets  slightly  beyond  the  normal  line  of  the  teeth.  If  the  intlaiimiation 
la  eoniined  to  the  periosteum  of  the  alveuhir  process,  the*  pain  will  be  less 
gevore,  and  an  abscess  (parulis)  or  so-<."alled  *'  guneboil  "  will  form  in  the 
neighborhood  of  the  ti>oth,  and  present  as  a  tluetuating,  tender  swelling  of 
the  gnm,  and  finally  burst,  with  relief  of  the  symptoms.  A  purulent  sinus, 
or  tooth  fistula,  often  remains  and  discharges  a  little  pus  continuously  or  inter- 
mittently. Tlie  chief  interest  to  the  surgeon  in  these  conditions  lies  in  the 
fact  that  in  neglected  or  impropttrly  treated  cases  severe  septic  processes  may 
oec^^r,  involving  purulent  periostitis  and  osteitis  of  the  jaw,  sometime.^  fol- 
lo^;%^<»d  by  extensive  necrosis,  as  well  as  septicenna,  which  may  be  dangemus 
or  f  atah  An  abscess  at  the  root  of  a  canine  tooth  may  break  into  the  aiitruiuj 
aad  cause  suppuration  in  that  cavity.  An  abscess  at  the  rout  of  a  molar | 
too'fh,  with  periostitis  of  the  jaw,  is  not  infrequently  aeenmpuoied  by  some 
de^^^ree  of  immobility  of  the  jaw — ^iiiflannnatory  bwlvjaw,  in  other  weirds. 
Tijjmnors  connected  with  the  devehjpnient  of  the  teeth  have  been  described  in 
tk^   chapter  on  Tumors. 

Inflammation  of  tue  Gums  ((nnfjivliis). — Ilie  causes  of  gingivitis  are 
w^^:xit  of  cleanliness  and  the  accumulation  of  tartar  at  the  necks  of  the  teeth 
be^^iveen  the  teeth  and  the  gums.     The  gums  arc  somewhat  retracted,  a  little i 
8^"-«Z)llen  and  tender;   there  may  he  a  moderate   purulent  discharge  fruui  the 
bo  B"der  of  the  gums;  tlie  breath  may  be  fetid.     The  presence  of  aecuuudated] 
ta^ar^ar  is  evident  on  inspection. 

Chronic  Pvouhhea  Alveoi.aris  (Ejgfjs\s  Disease), — Chronic  suppurative 
iTkfiammation  of  the  gum^  at  its  junction  with  the  neck  of  the  touth,  gradu- 
ally extending  between  the  tooth  and  the  alveolar  process,  witJj  atrophy  of 
ttic  bone,  is  a  disease  rare  in  young  adults;  it  nrcMirs  more  often  during  middle 
U4^«i.     Its  origin  is  ohstfure.     Depressed  states  of  beidth  favor  its  occurrence — 
tal»es,  malarial  i>nisoniug,  gout,  etc.     It  may  aflFcet  Imt  one  tooth,  or  several, 
or   aearly  all  tlie  teeth  in  sueceHHiou.     The  syuif)toms  are  ebaraeteristie.     The 
pctim  is  sw^olh^n,  retracted  from  the  neck  of  tlie  tooth.     Tlun-e  is  usuallv,  not 
always,  a  purulent  discharge  from  between  the  tooth  and  the  gum*     There 
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is  often  some  pain,  notably  upon  the  exposure  to  cold,  and  after  takin, 
or  cold  or  acid  lic|iuds  into  the  mouth.  The  progress  of  the  disease  k 
tinuous  but  slow;  gradually  the  gum  retracts  more  and  more  from  the  i 
atrophy  of  the  alveolar  socket  follows,  the  tooth  becomes  finally  looflCB 
its  bed,  and  is  lost,  often  without  any  signs  of  disease  of  the  tooth  itsell 
Gingivitis  fkom  Othek  Causes. — Other  causes  of  gingivitis,  mm 
of  an  ulcerative  character,  are  poisoning  by  lead  and  niercurVj  and  scnn 
Lead  Poison in(j^-— Pomrn'mg  by  lead  oc<nirs,  notably  among  house  pai 
from  neglect  of  proper  precautions.  The  gums  are  swollen,  tender,  aii< 
there  is  a  purulent  discharge.  Along  the  edge  of  the  gums  there  is  a  d 
blue  or  gniy  line  of  disculoratiou ;  the  breath  is  often  fetid.  Lead  p 
notably  *'  drop  wrist  "  {muscuto-spiral  paralysis) ,  anemia,  colics,  and 
signs,  are  usually  present.  M 

3Ier€urial  Poisoning, — In  mild  cases  the  gums  are  moderately  m 
tender  and  spongy,  and  bleed  easily;  slight  tendemt^ss  is  felt  upon  si 
closing  the  teeth;  there  is  slight  salivation;  often  diarrhea-  In  severe 
the  inflauiniation  may  proceed  to  iileeration.  There  is  profuse  salivatio 
entii-e  uuicmus  membrane  of  the  mouth  is  swollen,  the  breath  is  fetid^  a 
and  diarrhea  or  dysentery  are  usually  present.  There  is  retraction  < 
gums  from  the  teeth  during  recovery,  and  this  retraction,  if  the  poi 

was  severe  or  long  continued,  is  penii 
Scurri/. — The  gums  are  swollei 
siMmg\^ ;  there  is  a  purnleiit  disci 
bleeding  from  tlie  gums  is  the  rula 
teeth  may  be  lost  There  are  snbcut 
hemorrhages  elsewhere  on  the  body,  i 
in  the  legs,  sometimes  iilcerarions, 
is  a  history  of  improper  fe*tHling.  Sci 
ni«t  unconmion  among  children  as  the 
of  an  exclusive  diet  of  milk  st^; 
huat. 

Acute  Suppurative  Perios' 
Osteitis  of  the  Jaws, — Acute  Sn 
tive  periostitis  follows  infection  thrc 
diseased  tooth  more  often  than  any 
cause.  Injuries,  such  as  woimds  nm 
tures,  may  be  followed  by  a  similar 
tion*  Tlie  s;^^mptoms  are  localized  pai 
dcmess,  and  swelling;  more  or  le^l 
sepsis;  lockjaw  is  present  or  absen^ 
ing  to  location.  Usually  an  abscess  folbnvs  in  the  soft  jjarts,  which  maj 
externally  upon  the  face  or  in  the  mouth ;  fetor  ex  ore  is  common-  A 
form  of  purulent  periostitis  and  osteitis  occurs  in  the  jaws  of  children 
acute  infectious  diseases,  especially  the  exanthemata,  notably  when  the 
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Fig.  172. — PERioftriTiBorTHF:  Lower  Jaw 
WITH  Abscekm  of  the  Ciikkk..  Inf<*c- 
tion  from  a  carious  tooth.  (New  York 
Hospital,  Out-Putieot  Department.) 


THE  JAWS  475 

is  not  kept  clean.  The  general  symptoms  are  severe,  and  the  local  lesion 
often  extensive.  The  diagnosis  is  readily  made  from  the  local  signs  and  symp- 
toms.   A  purulent  discharge  from  the  tooth  sockets  is  often  present. 

Syphilitic  Gmnmatoiu  Osteitis  and  Periostitis  of  the  Jaws. — Syphilitic  gum- 
matous osteitis  and  periostitis  of  the  jaws  are  less  common  than  similar  aflFec- 
tions  of  the  nasal  septum  and  hard  palate;  the  affection  is  exceedingly  chronic 
and  tedious.  I  recently  saw  a  young  man  with  syphilitic  necrosis  of  the 
central  portion  of  the  superior  maxilla.  The  upper  lip  was  perforated  and 
Qearly  destroyed,  the  nasal  septum  was  gone.  The  area  of  necrosis  in  the 
|aw  involved  the  entire  thickness  of  the  alveolar  border,  and  included  the 
bird  palate.  The  sequestnun  of  the  jaw  measured  two  inches  and  a  half 
from  side  to  side.  The  odor  was  overpowering.  The  patient  felt  very  well 
ind  had  no  pain. 

Tnbercnlosis  of  the  Jaws. — Tuberculosis  of  the  jaws  is  relatively  infrequent. 
Infection  may  be  primary  in  the  bone,  or  secondary  to  tuberculous  ulcera- 
tion in  the  mouth.  Usually  the  area  of  bone  affected  is  not  large.  Here,  as 
elsewhere,  the  disease  is  characterized  by  its  chronic  course;  perforation  of 
the  bone  and  periosteum;  the  formation  of  a  cold  abscess.  Incision  reveals 
B  focus  of  tuberculous  caries,  usually  of  moderate  size;  the  bone  is  softened 
and  friable.  A  tul>erculous  sinus  usually  remains  unless  the  focus  is  removed 
by  operation.  The  commonest  situation  is  the  superior  maxillary  bone  at  the 
lower  border  of  the  orbit.  A  sinus,  surrounded  by  a  puckered  cicatrix,  remains 
after  spontaneous  evacuation  or  incomplete  operation. 

Actinomycosis  of  the  Jaws. — Primary  actinomycosis  of  the  jaw,  although 
^ery  common  in  cattle,  appears  to  be  exceptional  in  man.  The  invasion  of 
the  bone  is  usually  secondary  to  disease  of  the  soft  parts.  Undoubted  cases 
of  infection  of  the  jaw  through  a  carious  tooth  have,  however,  been  reported, 
fcbe  fungi  having  been  demonstrated  in  the  tooth  cavity.  In  many  cases  the 
disease  begins  in  the  neighborhood  of  a  tooth,  often  carious,  either  in  the 
gum  or  in  the  periosteum  of  the  alveolar  border,  and  forms  a  slowly  increas- 
ing swelling  ending  in  an  abscess.  The  course  is  notably  slower  than  in  ordi- 
■uiry  acute  abscess.  In  other  cases  a  slowly  progressive  infiltration  of  the 
ri»eek  is  observed.  The  swelling  is  at  first  rather  soft,  later  becomes  extremely 
fcard,  and  finally  breaks  down,  forming  an  abscess.  The  progress  is  usually 
quite  slow  and  chronic  The  micro-organisms  can  be  identified  in  the  discharge, 
In  scrapings,  in  the  tissues,  and  by  cultures.  Mixed  infections  are  commoi 
■fter  the  lesion  is  open.  In  a  case  of  my  own  (a  young  girl)  a  diagnosis 
^  a  chronic  periostitis  of  the  lower  jaw  with  abscess  of  the  lower  part  of 
tie  cheek  was  made.  Upon  opening  the  abscess  the  presence  of  numerous 
yellowish-white  granules  in  the  pus  directed  attention  to  the  correct  diagnosis. 
bfection  had  occurred  through  the  gum.  A  small  superficial  area,  only,  of 
Nme  was  involved.     (See  Actinomycosis.) 

fhoiphoroiis  Hecrosis^ — ^Phosphorous  necrosis,  usually  of  the  lower,  rarely  of 
be  upper,  jaw,  was  formerly  a  common  condition  among  makers  of  phos- 
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phorus  matches.  At  present  it  is  exceedingly  rare  in  America.  The 
phosphorus  fumes  entering  into  the  cavities  of  carious  teeth  cause  a  productive 
periostitis  with  the  formation  of  osteophytes  and  thickening  of  the  bone. 
Later,  or  in  some  cases  primarily,  purulent  inflammation  of  the  bone  aiid 
periosteum,  with  sometimes  total  necrosis  of  the  jaw,  follow.  The  history, 
the  pain,  swelling,  and  discharge  of  pus  from  the  emptied  tooth  sockets 
render  the  diagnosis  easy. 

Diseases  of  the  Antrum  of  Hig^hmore. — Hydrops  of  the  Antrum. — Hydrops 
of  the  antrum  occurs  from  stoppage  of  its  outlet  into  the  nose  and  from  cystic 
degeneration  of  polypoid  growths  of  the  antrum,  or  from  cysts  developed  in 
connection  with  the  teeth  in  the  wall  of  the  antrum,  which  subsequently 
enlarge  and  occupy  that  cavity.  The  symptoms  are  chiefly  those  produced  by 
pressure.  The  anterior  wall  of  the  antrum  is  thinned  and  protrudes  as  a 
bony  or  parchmentlike  swelling,  palpable  within  the  mouth  above  the  reflec- 
tion of  the  mucous  membrane  from  the  alveolar  process  to  the  upper  lip.  A 
similar  condition  may  exist  in  the  hard  palate.  The  presence  of  a  canons 
canine  tooth  points  to  an  infectious  origin.  In  the  pure  cases  of  hydrops 
or  mucous  cyst  an  aspirating  needle  introduced  through  the  anterior  wall 
of  the  antrum  withdraws  clear,  thin  fluid  or  mucus. 

Empyema  of  the  Antrum. — Empyema  of  the  antrum  occurs  from  infefr 
tion  through  a  carious  tooth  as  the  result  of  infected  fractures  and  stab 
wounds  involving  the  antrum,  from  the  presence  of  foreign  bodies  in  the 
antrum  (bullets,  portions  of  a  knife  blade,  etc.),  and  lastly  as  a  complication 
of  malignant  tumors  of  the  upper  jaw,  the  nasal  fossae,  and  the  orbit.  The 
symptoms  are  various,  according  to  conditions;  when  due  to  infection  from 
a  tooth,  the  withdrawal  of  the  tooth  will  be  followed  by  a  continuous  or 
intermittent  discharge  of  pus  in  considerable  quantity  from  the  tooth  cavity. 
If  the  outlet  into  the  nose  remains  open,  pus  will  be  discharged  from  the  noac 
— notably  when  the  patient  lies  upon  the  sound  side.  If  the  outlet  becomca 
closed,  accumulation  of  pus  will  lead  to  distention  of  the  antrum.  Symptoms 
of  septic  absorption,  together  with  pain  and  tenderness  over  the  antrum  and 
swelling  of  the  face,  will  follow.  If  the  anterior  wall  is  perforated,  an  abscc» 
or  a  septic  cellulitis  of  the  face  with  grave  symptoms  of  sepsis,  or  pyemia  and 
death,  may  result. 

The  diagnostic  signs  and  symptoms,  other  than  the  above,  are  a  unilateral 
discharge  of  pus  from  the  nose,  sometimes  having  a  fetid  odor,  which  the 
patient  is  able  to  detect,  thus  differing  from  ozena  and  syphilis.  In  some  case* 
the  surgeon  may  be  able  to  see  pus  coming  from  the  middle  meatus  of  the  no« 
by  anterior  rhinoscopy  with  the  head  tipped  back.  In  others,  transilluminatioa 
of  the  sinus  by  an  electric  light  held  in  the  mouth  is  useful.  If  the  antrnm 
is  filled  with  pus  it  may  appear  to  be  more  opaque  than  the  antrum  of  the 
aoimd  side,  not  a  very  definite  sign  in  many  cases.  The  examination  musk 
be  conducted  in  an  entirely  dark  room.  The  patient  takes  a  small  electric 
light  into  his  mouth  and  closes  his  lips.    Upon  illumination  of  the  lamp,  that 
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side  of  the  face  and  pupil  of  the  eye  will,  in  some  instances  if  the  antrum  is 
filled  with  pus,  api>ear  dark  or  less  brightly  illuminated  than  the  sound 
side. 

TuE  Tumors  of  the  Antrum  of  Hiohmore.— Tlie  most  common  tumor 
is  the  soft  poh'pus,  such  as  occurs  in  the  nose.  It  will  give  rise  to  no  symp- 
toms unless  it  happens  to  occlude  the  passage  into  the  nose  or  imdergo  cystic 
degeneration,  as  already  described.  Other  tumors,  such  as  carcinoma,  sar- 
coma, enchondroma,  and  myxoma  occasionally  occur  in  the  antrum.  They 
give  rise  to  symptoms  only  when  they  have  reached  such  a  size  that  they 
fill  and  distend  the  cavity. 

TnmoTs  of  the  Jaws. — Tumors  may  aflFect  the  alveolar  processes  of  the 
JAWS  or  the  bodies  of  the  jaws.  A  general  term,  long  in  use  to  indicate  tumors 
irising  from  or  upon  the  gums,  is  epulis.  Among  them  are  small  fibromata 
^hich  may  develop  upon  the  gums,  usually  of  children.  They  are  generally 
iiard,  insensitive  tumors  of  a  red  or  bluish-red  color,  of  slow  growth,  Com- 
)iiiation  forms,  with  sarcoma,  are  exceedingly  common. 

Granuloma. — After  the  extraction  of  teeth  in  children,  and  from  the  cavi- 
ties in  carious  teeth  which  expose  the  pulp,  and  after  fractures  of  the  teeth 
^ith  exposure  of  the  pulp,  there  sometimes  sprout  little  masses  of  granulation 
issue  which,  after  a  time,  may  l)ecome  fairly  firm  and  insensitive.  Similar 
ninors  may  grow  from  the  margin  of  a  sinus  leading  to  the  root  of  a  decayed 
tooth.  They  are  usually  bright  red  or  pink  in  color,  and  of  an  uneven,  granu- 
lar surface.  Their  appearance  and  origin  establishes  the  diagnosis.  The 
fhro-sarcomata  frequently  occur  upon  the  alveolar  border  of  the  jaws.  They 
nay  originate  from  the  gum,  or  from  the  periosteum,  or  from  the  medulla 
3f  the  bone.  Those  which  originate  from  the  periosteum  and  the  gum  are 
firm  and  elastic,  rounded  or  flattened,  sessile  or  j)edunculated  tumors,  of  mod- 
erate size,  containing  giant  cells,  and  often  of  slight  malignancy.  When  they 
)riginate  in  the  medulla  of  the  l)ono  they  cause  enlargement  of  the  bone 
ind  its  final  perforation  by  absorption.  They  are  usually  tumors  of  rather 
»low  growth.  Such  tumors  may  originate  in  the  wall  of  the  antrum,  and 
rfter  filling  that  cavity  may  cause  distention  and  }x;rforation  with  pressure 
mnptoms  and  deformity. 

Odotitama. — The  tumors  arising  from  tooth  genns  have  already  been  fully 
lescribed  under  Tumors, 

Enchondroma  and  osteoma^  when  they  grow  from  the  alveolar  border,  are 
0  be  recognized  by  their  slow  growth,  by  their  hardness  and  absence  of  the 
ngns  of  malignancy.  They  may  ])roduco  severe  pain  from  j)ressure  upon 
lerve  trunks.  The  various  forms  of  sarcoma  may  arise  from  the  alveolar 
JToeesses  of  the  jaw;  the  most  common  among  them  are  the  giant-celled  sar- 
omata.  The  more  malignant  forms  may  also  occur,  but  more  commonly 
riginate  in  the  body  of  the  jaw. 

Carcinoma  originates  from  the  pavement  epithelium  of  the  gums.  The 
ret  symptoms  noticed  by  the  patient  may  be  lessening  of  one  or  more  teeth. 

n 
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The  gimi  in  tho  neigh  ho  rbooil  will  In?  thickened  aii«l  swollen^  ami  will  nxhi 
ulcerate;  a  hloody,  purulent  diseLarge  is  then  present.  Piitrefaetive  cbaii^c* 
iK'eur,  and  tlie  hrejilli  u€t|uires  a  fetid  odor.  The  lf>osenf([  teeth  fall  oat 
The  ulet^'ative  pruee^s  **xteiids  luid  is  i^uuietime:*  aeeoinpanH-d  \*y  papillary 
outgrowths  somewhat  resemhliiig  a  cockseonib.  The  hone  is  soon  iiivadetl 
and  destroyed,  and  the  sul^setpient  progress  of  the  disease  is  from  had  U 
worse,  as  is  the  ease  with  eareinoma  elsewhere*  The  eancers  originating  Um 
flat  e])itlielinm  are  trpieal  epiila-Iiomnia.  The  disease  oeeurs  in  ehlerlv  persona, 
and  its  raj)id  progress  soon  makes  the  diagnosis  elear.  In  case  of  doubt  a  bit 
of  tissue  may  l»e  removed  for  nnerogeopieal  exaininatioii. 

Ti  MORS  OF  THE  BoDTEs  OF  TiiK  Jaws, — The  toniiirs  of  the  bodies  of  the 
jaws  belong,  for  the  most  pirt,  to  the  conneetive-tissue  group.     The  benigci 
ff>rms  are  the  tihroma,  enelmndroina,  and  osteoma*     The  fihromaia  eause,  aa 
aln^jidy  statetl,  enlargement  aJid  timil  ]>erforafion  of  the  hone.     In  some  cases 

the  periosteum  remains  int^ict  anii 


f^fintinues  to  prodnee  a  thin  laycir 
of  new  bone  around  the  tninor  un- 
til  the  l>one  may  he  dilated  to  ^ 
large  sixe.     Although  these  t unions 
are  Itenign  nnd  of  slow  gro\\ih,  tW^^™ 
nniy    reaeli   a   very   hirge   size  an«]| 
produce  extraordinary  and  hideott-i 
defnrmitics.       Thry    are    genorall^'?™ 
hard  or  Urm  tuiiuirsy  sla>w  no  t*Tm-«B 
d(*ney  to  infiltrate  the  surrouudinj^ 
T>arts,  nor  are  they  npt  to  nndertr*^ 
iiieeraljcm  unless  tliey  are  exf 
to  irritation  in  the  interior  of  \h* 
mouth,  pharMix,  or  tmse;  sncb  al- 
eeriitii»n  as  rKrurs  is  usually  snjiei 
iitriul     Their  symptoms  are  eaus 
rhietly  hy  jiressure,  deformity,  an< 
iiKHdumi^'al  interferenee  with 
tiun.     t 'iimhinations  with  r»ste 
enehondroma,    myxoma,    and    ^i^wgr^ 
coma    are    common.      Sareomatoi^  s 
degeneration  may  also  occur  in       ^ 
fibrous  tnmor;  it  wn'll  then  aequiir-^e 
the  eharaefers  of  a  malignant  groivth.     Tlie  enehonfhomata  occur  in  yoiiim^  f 
[XTsons,   nsnjilly   from   the  |)eriosteum  rather  than  the  medulla.      As  a  pii^r-e 
form  of  tuuior  they  are  extremely  rare,  but  are  fairly  common  in  c^^^anbin:^^* 
tion   witii    fihrrima,   myxoma,   an<l   osteoma.      Like   the   fibromata,   they   niflft^ 
grow  to  a  large  size,   invade  the   various  cavities   of  the  face,  cause  ab^r^^^ 
tion  and   dihitation  of  bone,   and   remarkable   deformities.     The  history  cz*/ 


Fjg,   173, — EnoiimoIIS  MlXl:n  TiMOH  ChOWIXH   FftflM 
THK    BuiJV  Of  TIIK    LOWKR  J  AW   OF  A  GeNKKAJ/LY 

Ben  H.N   CiiAHAOKR.     (Colle<!tion  of  Dr^  Ch^rleii 
McB  unify.) 
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>wth  resembles  that  nf  fibroma.     They  are,  of  course,  hard  tumors. 
ieral  health  is  not  atfeeted.     Osteoma  maj  occur  as  a  circnmacribed  or 
iffiise  growth  from  any  portion  of  the  jaws.     They  frequently  result 
jiteificatjon  of  an  enchondronia.     They  are  liard  tumors  of  slow  gTO\\i^^h 

Egn  eliaracteristicsj  though  they  may  attain  great  size.  They  are 
s  multiple. 
TiASis  Ossiuir, — Diffuse  production  of  new  bine  in  connection  with 
fs,  the  other  bones  of  the  face,  and  tiie  eraniuiii,  m'eurH  as  a  y-avv  di.seasc 
h  the  name  leoniiasis  has  been  jgiven.  The  entire  skull  may  hv  m  in- 
in  thickness  that  the  dried  skull  uiav  weit'h  four  nr  live  tiuics  as  unieli 
j^idd.  In  the  few  cases  re]x>rted  the  disease  lias  developed  in  early  life, 
\  extended  over  a  period  of  many  years.  One  of  the  bones  of  the  face 
Dy  affected,  and  as  time  goes  on  one  bone  after  auotlier  Ixvomes  en- 
thickened,  with  a  devehipmeiit  of  prominent  bony  masses  here  and  there* 
It  progressive  interference  with  the  function  of  organ  after  ors^nn,  and 
ifter  cavity,  takes  place  by 
I,  until  the  patient's  death. 
jcoMATA. — ^Sarcoma  is  the 
^uent  form  of  tumor  af- 
the  jaws.  It  may  occur 
r  in  combination  wilh  the 
forma — fibroma,  ehondro- 
eoma — often  as  a  degeuer- 

Eange    in    the    latter.      All 
of  aaretmia  develop  in  the 
iind,    spindle,    giant,    and 
felled    fonus.      The    ronnd- 

fe^eonla  is  the  most  innlig- 
le,  and  may  destroy  life 
J)idly.  The  sarcomata  may 
{om  the  periosteum,  tlie  siib- 
pf  the  Imiuo,  i>r  may  lie  pri- 
1  the  soft  parts,  and  invnlve 
C  secondarily.  The  sarenm- 
tbe  jaws  show  a  common 
to  grow  rajiidly,  to  iiifil- 
destroy  the  b<tnes  and 
t,  to  produce  rapiHly  pro- 
deformity,  to  invade  tl»e 
I  of  the  face  and  the  skull, 
iTgo  degenerative  changr\^,  to  idceratc;  nnd   hltn^d   when   Ihey  reach  thu 

I  of  the  mucous  membrane,  and   tu  destroy  life.      Death  occurs  from 
hemorrhag€!S,  from  sepsis,  jineumouia,  from  invasion  of  the  interior 
Eull,  and  from  exhaustion. 


Fio.  174.^ — Giant-Cklleo  Sarcoma  of  the  Upper 
iAW.  (Kindncaa  of  Dr.  W.  S.  HaL-ited,  of  BalU- 
more.) 
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Carcinoma  of  the  .Taws, — Carcinoma  of  the  jaws  occurs,  for  the 
part,  secondary  to  carcinoma  of  the  glandular  organs,  or  to  epitbeliou 
skin,  or  of  the  iimrnus  ineiiihranc*  of  tlie  mouth,  tlie  tonpie,  the  no 
accessory  cavities.     The  tuuiors  rapidly  infiltrate  and  destroy  the 
grow  beyond  the  reach  of  oj^ierative  interference,  and  destroy  life  in 

ways  already  indicated  as  pi 
to  malignant  timiors-  Tk 
nomata  are  apt  to  nndei; 
iileeratinn  witli  putrefactive! 
to  McLHJ,  and  to  produce  int 
tion  hj  the  flhsorptiou  of  ] 
an<l  septic  products.  f 

Dlvonosis  of  MALinxJoP 
MOH8  OF  THE  Jaws. — In  re^i 
the  diagnosis  of  the  malij 
mors  of  the  jaws,  it  may 
that  sarcomata  occur  for  tlu 
jiart  in  young  people,  csfl 
middle  age;  carcinoma,  oi 
other  hand,  is  develoj)ed  i 
vanced  life.  Sarctmia  is  n 
frequently  associated  with 
ujutism  and,  in  a  good  mai 
stances^  with  extensive  carl 
fhe  teeth  and  inflammatoi; 
tions  of  the  gums*  The  saf 
of  the  alveolnr  pnxjesses  are 
fn^quent  than  those  of  the  bt 
the  jaw*  M 

Clinically,  the  sarcom^ 
he  hard  or  soft;  the  majori 
those  develo]nng  from  the  { 
teum  are  fairly  hard  tumors, 
growing  from  tlie  medulla  ai 
to  be  softer  and  more  malignant  Cystic  degeneration  and  heinon 
into  the  suhstanee  of  tlu^  tunmr  are  more  comuion  in  the  s<ifter  i 
The  cystic  cavities  contain  hlofnly,  or  Imnvnij  sennis  fluid,  or  gelatino 
crumbly  masses  of  a  dirty-brown  color.  The  central  sarcomata^  at  fii 
the  bone,  then  perforate  it ;  ra]urlly  invade  the  cavities  of  the  face,  notal 
mouthj  the  antrum,  and  the  nasal  cavity;  scmietimes  penetrate  the  ski 
ate,  and  form  f ungating  bleeding  masses.  In  the  upper  jaw  the  eai 
tonis  may  Im*  tlmsr  i»f  sujtjinralion  of  the  nutrum — a  frequent  compli 
malignant  tumors  in  tljis  reirion.  The  central  growths  cannot  alw^ays"" 
ognized  at  a  single  examination,  during  the  early  stage  of  their  develo 
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Fio.    I7'k -- i'liONT  View  or  the   FitKtunv^^  Ta-^k 

OF  UlANT-C't:LLt:i>  SARCnMA   OF  THE   IrPPEE  J  AW. 

The  patient  Imd  nKscrv*^]  the  prt"M»npe  of  tho 
tumor  for  8«nenil  yiuirs.  She  wan  n  nogross  nged 
about  fifty  yt^&n*,  <  >(M*rat ive  nniioval  of  both  su- 
perior niaxiilfxr  was  fuUuwed  by  di^tb  from  stiook 
in  six  bourji* 
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my  capsule.  The  perforation  of  the 
even  tlie  fiiriDation  of  a  distiiiet  enliir^eiiient,  is  iisimlly  preceded  by 
IB  dull  pain.  On  t!ie  lower  jaw  they  form  roiniiled  ttiriior^  of  a  vari- 
jej  small  at  first,  later  soinetiniea  aa  large  as  a  ehild's  head.  In  the 
bw,  in  addition  to  the  deformity,  there  is  early  intcriV-rence  with  nasal 
Ig,  parchmeiitlike  thiimiii^  of  the  l^one  in  aet^ssihle  sitnations,  with 
jg  on  palpation.  Later,  softening,  with  pitting  on  pressnre.  Secondary 
pent  of  lymph  nodes  is  the  exception  rather  than  tlie  rule* 
per,  it  may  be  said  that  the  progiiosia  of  the  harder  f«>nng,  plowing 
ie  periosteum,  is  nineh  lietter  than  is  the  case  with  those  developing 
le  caneellons  tissne  of  the  hone  itself.  The  carnnomfita  of  the  jaw 
^  stated,  for  the  most  part,  as  secondary  tumors  following  cancer  of 
tlie  tongue,  the  floor  of  the  mouth,  the  gnms.  the  par<itiil  ami  suhmax- 
Uinds,  etc,  0**ea^ioiiaIly  they  have  their  origin  in  displiieed  epithelial 
k  the  bone  itself.  They  are  tumors  of  advanced  life,  and  occur  nnicli 
©qnently  in  the  upper  than  in  the  lower  jaw.  As  already  stated,  it  is 
impossible  to  say,  in  the  given  ease,  whi  ther  the  tumor  originated  in 
piifl  membrane  of  the  nose  or  antrum,  or  in  the  bone  itself. 

t'  gifmpioms  are  pain,  ref(*rn^d  to  the  teelb,  sometimes  radiating  into 
parts  of  the  head  or  face;  or  a  dull  pain,  referretl  broadly  to  one  side 
lace.  In  the  njiper  jaw  interfer- 
^  nasal  brea tiling  is  an  early  symp- 
kispection  through  the  nose^  or  pah 
In  the  tliToatj  may  discover  one  or 
jde  of  the  nose  more  or  less  corn- 
filled  with  soft,  bleeding  masses  of 
dssue.  The  teeth  become  loosened 
[ve  carcinomatons  nlcerations  be- 
There  follow^  swelling  and  infiltra- 
|he  soft  tissues  of  the  face.  As  the 
Ipproaehes  the  surface  the  akin  be- 
ifiltrated,  immovable,  hardened,  and 
|.  Perforation  of  the  skin  and  ul- 
I  occurs  relatively  late  in  the  dis- 
iBt  alL  Invasion  of  the  orbit  causes 
bhnoSj  disturbances  of  vision  and 
is.  In  the  lower  jaw  involvement 
fiibmaxillary  lyruph  nodes  is  early 
ie.  The  destructive  process  in  the 
I  so  rapid,   ulceration  and    pyogenic 

t   occur    80    early,    together    with 
,  loss  of  teeth,  and   sup[iuration,  that   the  tumor  may  be   mistaken 
lostitis,  or  osteitis  of  tlie  jaw  with  abscess*      In  fact,   necrosis  of  a 


ble  mass  of  bone  is  not  very  rare  as  the  result  of  rapid  degenera- 


^^ 


i^^B^ 


Fi<3,  17li. —  rruKRcrLorK  Ostfomvelhis 
OF  THE  Lower  Jaw  in  a  Uov.  TIi«? 
cliitd  ii\»i>  aulTererl  from  a  tuberculoua 
elKuw,  tuberculous  ril)«  and  empvema, 
(Case  nf  Dr.  Charles  N.  Ihmd,  St. 
Mary 's  Hospital. ) 
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tive  changes  in  the  tumor.     The  prognosis  of  carcinoma  of  the  jaw  is  tl^c 
worst  possible. 

Diseases  of  the  Temporo-maxiUary  Articulation. — Acute  Synovitis. — Acate 
synovitis  of  the  temporo-maxillarj  joint  may  occur  as  the  result  of  acute  rheu- 
matism ;  in  the  course  of  acute,  infectious  diseases ;  as  acute  gonorrheal  syno- 
vitis.    The  diagnosis  is  made  by  the  recognition  of  pain,  swelling,  and  dimin- 
ished mobility,  or  pain  on  motion,  in  the  joint,  together  w^ith  the  concomitant 
rheumatic  affections  of  other  joints,  the  presence  of  gonorrhea,  measles,  scarla- 
tina, etc. 

Inflammatory  Closure  of  the  Jaws. — There  is  complete,  or  incomplete,  j 
immobility  of  the  temporo-maxillary  joint  when  acute  inflammatory^  processes  1 
exist  in  the  neighborhood — mumps,  abscesses  in  the  region  of  the  lower  molars, 
acute  suppurative  tonsillitis,  pretonsillar  abscess,  etc. 

Tuberculosis. — Tuberculosis  of  the  joint  is  rare,  and  is  usually  secondary 
to  tuberculosis  of  the  temporal  bone.  The  signs  are  those  of  tuberculosis  of 
joints,  a  chronic  course,  pain  on  motion,  the  formation  of  sinuses,  a  sequestrum, 
etc.    Ankylosis  is  an  uncommon  result. 

Arthritis  deformans. — Arthritis  deformans  of  the  joint  is  rare;  it  is 
attended  by  fibrous  degeneration  of  the  cartilage;  by  the  formation  of  osteo- 
phytes, absorption  of  bone,  relaxation  of  the  ligaments  with  complete,  or  partial, 
habitual  dislocation  of  the  joint,  or  by  fibrous  or  bony  ankylosis  with  inability 
to  open  the  mouth. 

Causes  of  Locked  Jaws. — Inability  to  open  the  mouth  may  proceed  from 
general  conditions  affecting  the  muscles  and  the  nerves,  such  as  tetanus.  From 
spasm  of  the  muscles  due  to  irritation  of  the  fifth  pair  of  cranial  nerves,  espe- 
cially the  third  branch,  to  injuries  or  diseases  of  the  soft  parts  or  bones  in  the 
vicinity  of  the  joint;  and,  finally,  to  affections  of  the  joint  itself.  Some  of  the 
causes  have  already  been  mentioned;  they  may  be  enumerated  as  follows: 
Inflammations  connected  with  the  back  teeth  and  the  jaw,  such  as  abscess, 
periostitis,  the  irritation  produced  by  molar  teeth  about  to  penetrate  the  gum, 
abscesses  and  phlegmonous  inflammations  of  the  salivary  glands,  abscesses  in 
the  throat,  in  the  soft  parts  of  the  cheek  and  the  upper  part  of  the  neck; «« 
the  result  of  central  nervous  causes — i.  e.,  hysteria ;  from  cicatricial  contrac- 
tion following  injury  or  disease  of  the  cheeks,  parotid,  or  temporal  regions, 
notably  after  gangrene  of  the  face  (noma)  ;  following  fractures  of  the  ja^j 
with  deformity,  or  bony  ankylosis  between  the  jaw  and  the  zygomatic  process. 


Finally,  as  a  congenital  malformation  with  an  abnormal  development  of  the 
coronoid  process,  such  that  mechanical  interference  with  motion  exists.    Tbis 
deformity  is  combined  with  arrest  of  development,  and  abnormal  smallness  of 
the  lower  jaw.     The  diagnosis  depends  upon  a  search  for  the  cause  of  the 
immobility. 


CHAPTER   XVI 
INJURIES  AND  DISEASES  OF  THE  MOUTH  AND  THROAT 

DISEASES    OF   THE   MUCOUS   MEMBRANE    OF   THE   MOUTH 

Catarrhal  Stomatitis. — Under  the  head  of  Bacteriology  of  the  Mouth  it 
was  pointed  out  that  the  mouth  was  the  home,  under  normal  conditions,  of  a 
great  variety  of  bacteria,  pathogenic  and  nonpathogenic.  Stomatitis  occurs 
as  the  result  of  mechanical,  thermal,  and  chemical  irritations.  Further,  in  the 
absence  of  proper  cleanliness,  one  or  other  variety  of  bacteria  may  cause  inflam- 
mation of  tlie  mucous  membrane  of  the  mouth  of  any  grade  of  severity.  A 
catarrhal  inflammation,  slight  or  severe,  ulceration,  or,  under  favorable  condi- 
tions, gangrene. 

Catarrhal  Inflammation. — Catarrhal  inflammation  is  characterized  by  red- 
ness, tenderness,  and  swelling  of  the  mucous  membrane;  by  desquamation  of 
the  epithelium ;  by  an  increased  secretion  of  mucus,  containing  a  greater  or  less 
proportion  of  leucocytes.  There  may  be  small  erosions  and  superficial  ulcer- 
ations. 

Ulcerative  Stomatitis. — Ulcerative  stomatitis  occurs  in  conditions  of  general 
depression,  in  the  course  of  acute  infectious  disease,  as  the  result  of  poisoning 
by  mercury  and  lead  (as  already  described  under  affections  of  the  gums),  in 
scun^y.  All  the  forms  of  ulcerative  stomatitis  occur  most  often,  and  are  of 
the  greatest  intensity,  among  those  who  have  neglected  the  due  precautions 
of  cleanliness — cleaning  the  teeth,  the  use  of  mouth  washes,  periodic  visits  to 
a  dentist,  etc.  In  ulcerative  stomatitis  the  signs  and  symptoms  of  the  milder 
form  are  present,  but  are  more  intense.  The  ulceration  is  found  especially 
upon  the  gums,  in  the  vicinity  of  carious  teeth.  The  necks  of  the  teeth  are 
surrounded  by  a  collar  of  greenish-yellow  material  consisting  of  bacteria,  epi- 
thelial cells,  and  pus.  The  breath  is  commonly  fetid.  Ulcers  may  also  be 
developed  upon  the  cheeks,  opposite  a  sharp  carious  tooth,  in  the  floor  of  the 
mouth,  upon  the  tongue,  etc.  Salivation  is  often  present,  the  tongue  may  be 
swollen,  pain  and  tenderness  are  marked.  The  patients  are  only  able  to  take 
bland  soft  solids  and  liquids,  and  that  with  difficulty.  The  submaxillary  lymph 
nodes  are  enlarged  and  tender,  periostitis,  abscess,  etc.,  are  not  uncommon. 
(For  Gangrenous  Stomatitis,  see  Noma.)     (See  Fig.  IHO.) 

Thrnslu — As  the  result  of  the  development  of  a  fungus  (saccharomyces 
albicans)  there  develop  in  thq  mouths  of  suckling  and  teething  children  small, 

m 
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grayish-white  plaques,  surrounded  by  a  narrow  inflamed  l>order.  The  plaqueB 
are  covered  by  a  thin  layer  of  dead  epithelium  in  which  tlie  fungus  is  growing. 
A  general  catarrhal  inflammation  of  the  mucous  membrane  of  the  mouth  is 
often  present.     Other  micro-organisms  are  usually  concerned  in  the  process. 

Erysipelas  of  the  Hucous  Hembrane  of  the  Houth  and  Throat. — Erysipelas 
of  the  mucous  membrane  of  the  mouth  and  throat  occurs,  usually,  as  an  exten- 
sion from  crysiix^las  of  the  face,  less  commonly  as  a  primary  infection.  There 
is  intense  redness  of  the  mucous  membrane  of  tlie  mouth  and  throat,  marked 
swelling,  and  a  danger  of  asphyxia  from  edema  of  the  glottis.  (See  Ery- 
sipelas.) 

Primary  and  Secondary  Syphilitic  Eruptions  of  the  Houth  and  Throat.— Pri- 
mary and  secondary  syphilitic  eruptions  of  the  mouth  and  throat  have  been 
sufficiently  described  imder  Syphilis. 

Gummata. — Gummata  may  occur  in  any  portion  of  the  mouth  and  throal 
They  are  especially  common  in  the  tongue.  They  form  submucous,  or  more 
superficial,  nodules  of  varying  size,  which  break  down  and  leave  characteristic 
gummatous  ulcerations,  with  a  punched-out  and  undermined  border,  and  abase 
covered  by  necrotic  material.  They  are  more  or  less  extensive  and  more  or  less 
destructive,  according  to  the  peculiarity  of  the  individual  case. 

THE   TONGUE 

Congenital  Deformities  of  the  Tongue  and  Floor  of  the  Mouth. — The  most 
common  deformity  of  the  tongue  is  congenital  shortening  of  the  frenum  of  the 
tongue.   When  it  is  of  a  high  grade  it  may  lead  to  disturbances  of  speech.   The 
mothers  of  infants  are  apt  to  overestimate  the  gravity  of  the  condition,  and  to 
request  an  operation  when  none  is  required.     When  children  have  gro\ni  to 
be  five  or  six  years  of  age,  and  still  are  unable  to  speak  plainly,  it  is  some' 
times   assumed   by   tbc-   mother  that  the  child  is   suffering  from  tongue-tic; 
whereas,  often,   the  case  is  one  of  imperfect  cerebral   development     A  con- 
genital deformity  sometimes  occurs,  such  that  the  entire  tongue  is  adherent, 
more  or  less  firmly,  to  the  floor  of  the  mouth,  as  far  forward  as  its  tip.    Cases 
have  also  been  described  in  w  liich  the  frenum  of  the  tongue  was  too  long,  or> 
at  least,  the  tongue  was  too  movable,  so  that  it  fell  back  into  the  throat,  and 
caused  symptoms  of  asphyxia.     The  tongue  may  be  congenitally  fissured,  and 
the  fissure  may  be  of  any  extent,  from  a  slight  furrow  to  a  tongue  completely   ' 
bifid  back  to  its  base.     The  tongue  may  be  abnormally  long  or  abnormally 
large.     (See  Lymj^hangioma  of  the  Tongue.)     An  acquired  atrophy ^  usually 
of  one  side  of  the  tongue,  may  result  from  intracranial  hemorrhages  in  the 
region  of  the  center  of  tiic^  l)y])oglossal  nerve,  or  from  tumors  of  the  brain,  cere- 
bral syphilis,  in  the  course*  of  tabes  dorsalis",  progressive  muscular  atrophies, 
etc.,  or  from  <li vision  o{  the  hypoglossal  nerve. 

Injuries  of  the  Tongue. — The  most  fre<|uent  injury  of  the  tongue  is  ca«!«d 
by  the  teeth.    The  tongue  is  often  bitten  during  epileptic  attacks,  and  a  history 


THE   TONGUE  ^^fK^f  "^^ 

o{  smh.  bites,  and  scars  upon  the  ton^iGj  is  a  cliagnostie  feature  of  epilepsy. 
A  How  uixm  the  eliin  while  the  trm^e  is  protruded  will  produce  a  lacerated 
TiTJund  of  the  tongue.      Fiirtherj  sluirp  forc^ign  bodies  taken  into  the   uioutb 
^'ith   the  food,  stab  and  guushnt  wounds  of  the  tongue,  arc  not  infrequent. 
U^oiinds  of  the  tongue  ai*e  attended  hy  free  Idecding,  and,  if  infected,  hy  seri- 
ous  and  even  dangerous  swelling.     The  bites  of  insects  ufwrn  the  tougue  may 
also    l»e  attended  by  considerable  swelling,   usually  of  short  duration.      Burns 
of  tlie  tongue  are  caused  by  swallowing  hot  liquidsj  and  are  (]uite  frctpient  as 
tlie  result  of  swallowing  caustic  cheuiicals  by  accident,  or  with  suicidal  intent. 
Kiirxia  of  the  tongue  produce,  as  ujion  the  skin,  hy|)f*!»cuiia,  vesication,  or  the 
fom:iation  of  slouglis.     The  uifist  fretjneut  clieniical  burn  of  the  tongue  is  pro- 
duc^'^d  by  carbolic  acid.     The  eseharR  during  the  first  few  hours  are  white,  and 
tJ>e     c?liiiracteristic  odor  of  carholie  acid  can  usually  l>e  detected.     Foreign  bodies 
nja^'-  heal  into  the  tongue  or  remain  for  years  wuthout  producing  any  reaction 
(bi^iHets,  sutures,  and  the  like)  or  they  may  cause  abscess. 

nnflamjnations  of  the  ToEgue. — The  inflammations  of  the  tongue  occur  as  the 

i'cs^^U  of  infected  wounds,  from  infeetion  of  burns  <»f  the  tongue,  as  a  compli- 

catr  i  on  of  acute  infectious  diseases,  and  of  severe  stomatitis.     Acute  inflaiunm- 

tioiKTM  of  the  tongue  usually  runs  a  rapid  course.     The  tongue  swells  rapidly, 

fler^M^^Metimes  to  twice  or  thrice  is  normal  size,  lieeomes  more  or  less  immobile, 

sji^i^^^ch  and  swallowing  are  interfered  with,  the  tongue  may  protrude  from  the 

tocz^^mith  and  become  dry,  there  may  l:>e  serious  dyspnea.    The  condition  h  usually 

€o:»:-:m^fined  to  one  half  of  the  tongue;  it  may  end  in  resolution,  or  in  suppuration 

it*-  <i3  abscess*    T!ic  presence  of  an  abscess  will  l»e  indicated  by  severe  septic  symi> 

to^zKTig,  high  fever,  a  rapid  pulse,  localized  pain  and  tenderness,  sometimes  flue- 

til.  ^^^t ion  to  be  felt  from  the  floor  of  the  nioutli,  less  commonly  upon  the  dorsum 

u^       the  tongue.     The  introduction  of  an   asjtirating  utvdie  also  may  demon- 

8t^^**aite  the  presence  of  pus.     After  drainage  the  swelling  and  other  sjTnptoms 

^i^^jally  subside  very  quickly.     Fatal  eases  from  goucral   siqisis  or  aspiration 

P'k:!. € u m n  11 1  a  1 1  a  \'c  oci •  1 1 ttih ! . 

Tuberculosis  of  the  Tongue^-^Tulierculosis  of  tlie  tongue  is  exceedingly  rare 

**-s  a  primary  infection,  and  occurs  usually  in  persons  with  well-marked  phtliisis. 

^T\  the  cases  I  have  seen  the  idcer  was  situated  u{Kin  tlie  dorsum  of  the  tongue 

^^c*ar  the  tip;  it  was  round,  from  a  quarter  to  half  an  inch  in  diameter;  the  base 

"^"as  covered  by  a  soft  unhealthy  granulation  tissue,  in  which  could  he  seen 

^tnall  easeating  nodules;  the  ulcers  were  very  painfiib     Tn  some  cases  the  idcer 

JTriay  be  deep  and  f ungating*    The  l>ase  of  the  ulcers  are  not  bard,  as  is  the  case 

"With  cancer ;  there  may  Im  secondary  tubercles  in  the  vicinity,     A  diffuse  sub- 

tniliary  tul>erciihKsis  of  the  tongue  luay  also  (X'cnr. 

Syphilis  of  the  Tongue. — All  thre^e  stagt^s  of  syiihilis  ujay  occur  upon  the 
triji^H*.  Chanrre  of  the  tougue  occurs  U]>on  the  dorsum  or  sides  of  the  fnmt 
part  of  the  tongue.  It  iH'<'urs  as  a  sharply  circui user i bed  no4lular  iii(iUrati»»n, 
Trinre  or  less  induraterl,  froui  a  quarter  to  half  an  inrh  or  more  in  diau tetter, 
ft  livid  red  color;  induration  may  be  more  or  less  marked*     After  the 
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epithelial  covering  is  lost  the  edges  of  the  ulcer  are  slightly  elevated,  the  cen- 
ter a  little  depressed,  raw,  and  granular,  or  covered  with  a  false  membrane. 
The  glands  of  the  submaxillary  region  soon  enlarge,  and  other  symptoma 
follow. 

Secondary  manifestations  are — during  the  early  stages  of  the  disease— 
mucous  patches,  already  described.  These  occur  esjx^cially  at  the  tip  and  along 
the  lateral  borders  of  the  tongue.  They  are  usually  accompanied  by  similar 
lesions  of  the  inner  surface  of  the  lips,  the  comers  of  the  mouth,  etc  In  severe 
cases  true  ulceration  of  the  tongue  may  take  place  during  the  secondary  stagCi 
The  ulcers  are  round,  usually  multiple,  their  edges  are  sharply  marked,  other 
manifestations  are  commonly  present.  Permanent  scars,  in  the  shape  of  fis- 
sures or  puckerings  uix)n  the  tongue,  may  follow  these  ulcerations.  The  gumr 
mata  of  the  tongue  are  not  uncommon;  they  usually  form  in  the  submneoiM 
tissue,  and  either  break  down,  forming  a  craterlike  ulcer  of  characteristic 
appearance  and  shayK?,  or  may  be  absorl)ed  without  ulceration.  They  are 
characterized  by  a  slow  course.  They  are  firm  or  elastic,  nodular  in  character, 
and  relatively  painless. 

Syphilitic  Sclerosis  of  the  Tongue. — Gummata  of  the  tongue  may  leave 
behind  dense  puckered  scars  and  even  notable  deformity  of  the  memlier.  An 
interesting  observation  was  made  by  me  in  a  case  of  tertiary  syphilitic  lllee^ 
ation  of  the  tongue.  The  patient  was  a  yoimg  man  who  presented  himself  with 
the  history  of  repeated  severe  attacks  of  vomiting  of  blood.  He  was  profoundly 
anemic.  A  probable  diagnosis  was  made  of  ulcer  of  the  stomach;  further 
examination  showed  a  deep  tertiary  syphilitic  ulcer  situated  far  back  at  the 
base  of  the  tongue,  just  in  front  of  the  epiglottis,  from  which  the  hemorrhages 
had  occurred.  The  ulcer  healed  promptly  under  specific  treatment;  the  hemt- 
temesis  did  not  recur. 

Actinomycosis  of  the  Tongue. — Actinomycosis  of  the  tongue  occurs  as  soli- 
tary or  multiple  nodules  in  the  tongue,  varying  in  size  from  the  head  of  I 
match  to  that  of  a  hazelnut.  The  nodules  are  in  the  anterior  half  of  the 
tongue.  For  a  long  time  the  mucous  membrane  is  adherent  over  tliera,  hut 
intact.  They  are  moderately  hard.  They  may  ulcerate,  and,  if  incised,  they 
discharge  a  little  pus  containing  actinomyces  granules.  The  cavity  of  the 
abscess  is  filled  with  soft  granulations,  and  there  are  apt  to  be  little  llnde^ 
mined  jx)ckets,  here  and  there,  communicating  with  it.  The  appearance  is 
unlike  the  dirty-yellowish,  shreddy,  broken-dowTi  base  of  a  gumma. 

Infection  and  Inflammation  of  the  So-called  Lingual  Tonsil. — Infection  and 
inflammation  of  the  so-called  lingual  tonsil,  at  the  base  of  the  tongue,  is  some-  } 
times  followed  by  abscess.     The  symptoms  are  those  of  an  al)seess  of  the  baA 
part  of  the  tongue.     It  is  especially  likely  to  be  followed  by  edema  of  tbe 
glottis. 

Leukoplakia  of  the  Tongue. — I.euko])lakia  of  the  tongue,  regarded  by  many 
observers  as  identical  with  ])S(>riasis,  ichthyosis,  keratosis,  smuker's  ])atcht»s  of 
the  tongue,  is  a  chronic  disease  characterized  by  the  slow  formation  of  opaque, 
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white  spots  upon  the  surface  of  the  tongue,  less  often  upon  the  cheek, 
,  and  lips.  Upon  the  tongue  they  form  white,  slightly  uneven,  or  wrinkled, 
white  areas  which  appear  to  be  slightly  elevated  above  the  general  surface. 
e  are  often  superficially  ulcerated  cracks  and  fissures  crossing  the  white 
ce ;  they  are  confined  to  the  anterior  half  of  the  tongue.  The  plaques  are 
sharply  marked,  of  irregular  contour ;  they  are  often  multiple ;  they  may 

a  large  part  of  the  surface  of  the  tongue.     The  cracks  and  fissures  often 

upon  mechanical  irritation.  Upon  palpation  the  diseased  area  feels  quite 
The  disease  is  at  first  not  markedly  painful,  but  as  time  goes  on  the 
e  becomes  stiif,  so  that  articulation  may  be  troublesome.  As  the  ulcers 
issures  increase  in  number  and  depth,  they  become  more  and  more  sensi- 
until  eating  and  drinking  becomes  a  torture.  The  disease  is  peculiarly 
^sting  because  many  of  the  cases  of  carcinoma  of  the  tongue  are  preceded 
is  condition  of  leukoplakia. 

unors  of  the  Tongue. — Angioma  of  the  Tongue. — Angioma  of  the 
le  occurs  as  angioma  simplex  and  as  cavernous  angioma.  Angioma  sim- 
occurs  in  the  form  of  small  slightly  elevated  patches  of  a  deep  blue-red 

sometimes  bright  red,  upon  the  surface  of  the  tongue;  less  often  they 
lore  deeply  seated  in  the  substance  of  the  tongue.     They  seldom  exceed 

fourths  of  an  inch  in  diameter;  they  may  be  single  or  multiple,  may 
In  stationary,  or  grow  into  tumors  of  some  size.  Cavernous  angioma 
s  in  the  form  of  single  or  multiple,  blue  or  red  nodules  upon  the  surface, 

the  substance  of  the  tongue.  They  are  sometimes  erectile — i.  e.,  they 
ase  in  size  when  the  head  is  bent  forward,  upon  coughing,  straining,  etc. 

are  soft  and  compressible  like  a  sponge,  and  regain  their  size  at  once 

the  pressure  ceases.    They  may  also  remain  stationary  or  grow  into  pretty 

tumors.  There  is  always  serious  danger  from  hemorrhage  due  to  slight 
ental  wounds  and  from  infection. 

YMPHANGioMA  OF  THE  ToNGiTE. — Lymphangioma  of  the  tongue  may  be: 
Simple;  (2)  cystic;  (3)  cavernous.  Most  of  the  cases  of  congenital  and 
red  enlargements  of  the  tongue  (macr aglossia)  are  congenital  cavernous 
hangiomata,  or  combinations  of  lymphangioma  with  hemangioma.  The 
frement  may  be  so  great  that  the  tongue  cannot  be  retained  in  the  mouth, 
instantly  protrudes  through  the  lips.  The  enlargement  may  not  be  noticed 
rth,  or  until  the  tongue  is  considerably  increased  in  size.  The  protruded 
on  of  tongue  is  of  a  deep-red  color;  and  becomes  fissured,  excoriated,  even 
ated.  A  deep  furrow  exists  at  the  line  of  the  teeth.  Speech,  swallowing, 
breathing  are  notably  interfered   with.      Attacks  of  inflammation  occur 

time  to  time,  and  make  the  condition  worse.     Cystic  lymphangioma  occurs 

e  form  of  larger  or  smaller  cystic  nodules,  simple  or  conglomerate,  on 

urface  of  or  in  the  substance  of  the  tongue,  filled  with  clear  or  cloudy 

h. 

ARCOMA  OF  THE  ToNGUE. — Sarcoma  of  the  tongue  is  a  rare  tumor,  a  few 

are  reported.     They  possess  certain  definite  peculiarities.     They  remain 
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often  small  and  stationary  for  some  time,  and  then  grow  rapidly.    Th^/^ 
very  painful,  ulcorate  early  and  deeply. 

Cystic  Tumors  of  the  Tongue. — Small  nnicons  cysts  occur  Leneathth^ 
tongue,  in  the  floor  of  the  mouth,  and  in  the  mucous  membrane  of  the  cheeto 
as  small,  translucent,  bluish,  bladderlike  elevations  uix)n  the  surface,  coniam- 
ing  clear  stringy  mucus.  Similar  cysts  may  occur  at  the  back  of  the  tonguft 
in  connection  with  the  lingual  tonsil. 

Eanula. — Muco\is  cysts  of  considerable  size  occur  beneath  the  tongue  and 
the  floor  of  the  mouth,  to  one  side  of  the  frenum,  between  the  tongue  and  the 
jaw;  they  are  very  rare  in  the  middle  line.  Ranula  appears  like  a  thin, 
roimded,  pale-red,  or  bluish-white,  translucent,  bladderlike  formation  beneath 
the  tongue,  covered  by  normal  mucous  membrane,  tense,  but  movable  over  the 
surface  of  the  cyst.  The  contents  are  clear  mucus  closely  resembling  egg  albu- 
men; rarely  the  mucus  is  yellow  or  brown  in  color.  A  ranula  may  be  (1)  t 
cyst  of  Bochdalek's  glands;  (2)  a  cyst  of  the  Blandin-Nuhn  gland  at  the  apex 
of  the  tongue;  (3)  a  retention  cyst  of  the  sublingual  gland  or  of  the  soKialled 
glandula  incisiva. 

Dermoid  Cysts, — Dermoid  cysts  of  the  floor  of  the  mouth  are  congenital 
tumors,  but  may  not  grow  to  suflficient  size  to  Iw  noticed  for  some  time.  They 
present  in  the  middle  line  of  the  mouth  beneath  the  tongue,  or  beneath  the 
chin ;  they  are  very  rarely  to  one  side  of  the  middle  line.  They  form  globular 
or  semiglobular  tumors  of  elastic  consistence.  They  may  be  mistaken  for 
lipoma,  or,  jK)ssibly,  for  ranula.  Their  median  situation  and  their  contente 
establish  the  diagnosis. 

Rare  Tumoks  of  the  Tongue. — Lipoma  is  a  rare  tumor  of  the  tongue. 
They  are  sessile,  or  pedunculated  tumors  of  the  dorsum,  lx)rders,  or  tip  of  the 
tongue.  They  may  be  embedded  in  the  muscular  tissue  of  the  tongue  itself. 
Other  rare  tumors  of  the  tongue  are  fibroma,  chondroma,  osteoma.  The 
so-called  papilloma  of  the  tongue  is  a  small,  sessile,  or  pedunculated  tumor  of 
the  dorsum  of  the  tcmgue,  as  large  as  a  pea  or  a  hazelnut.  The  surface  i« 
granular  and  rough.  They  are  not  painful,  and  rarely  give  rise  to  any  symp- 
toms. Some  of  the  papillary  outgrowths  from  the  tongue  are  true  benign 
epitheliomata,  and  resemble  in  structure  the  acuminate  warts  of  the  prepuce 
and  elsewhere.  A  more  massive  fibrous  tumor  of  very  slow  growth  has  occa- 
sionally been  observed  in  the  substance  of  the  tongue.  Endotheliomata  of  the 
tongue  have  lx»en  described  as,  for  the  most  part,  slow-growing  tumors,  showing 
hyaline  and  other  forms  of  degeneration.  Their  diagnosis  would  be  for  the 
pathologist  to  make,  after  removal.  Adenoma  may  occur  as  circumscribed 
nodular  tumors  of  the  substance  of  the  tongue.  Superficially  they  may  resem* 
ble  polypoid  growths.  The  glandular  tissue  may  resemble  an  acinous  gland  or 
the  tissue  of  the  thyroid  gland — when  they  are  knowTi  as  struma  of  the  tongue. 

Cancer  of  the  Tongue. — By  far  the  most  interesting  and  important 
tumor  of  the  tongue  is  cancer.  Even  under  the  best  of  conditions  it  is  one  ol 
the  most  painful  and  fatal  of  malignant  diseases,  and  its  early  diagnosis  is 
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i  **^fore  highly  important.     There  seems  to  be  no  doubt  that,  in  some  coun- 
^^  Sit  least,  cancer  is  becoming  more  frequent ;  for  example,  in  England,  sta- 
tistics seem  to  show  that  cancer  of  the  tongue  has  become  more  than  four  times 
98  fiiequent  in  the  last  twenty-five  years.     The  disease  is  nearly  ten  times  as 
Aeguent  in  men  as  in  women.     Cancer  of  the  tongue  arises  in  the  tongue 
itoeJf;  in  the  mucous  membrane  of  the  cheek  or  of  the  floor  of  tlie  mouth. 
Cironic  irritations  of  the  mucous  membranes  seem  to  play  a  very  important 
put  in  the  production  of  cancer  of  tlie  tongue,  and  it  lias  been  8upix>sed  that 
the  greater  use  of  tobacco  and  of  alcohol  among  men  might  account,  in  part  at 
least,  for  the  more  frequent  occurrence  of  cancer  of  the  tongue  in  the  male  sex. 
rhe  chronic  irritation  produced  by  the  sharp  borders  of  carious  teeth  is  an 
aciting  cause  in  a  certain  proportion  of  cases.     Chronic  syphilitic  ulcers  of 
he  tongue  are  followed  by  cancer  in  some  instances,  and  the  same  is  true  of 
nbercular  and  other  chronic  ulcerations.     The  disease  is  most  frequent  between 
h  ages  of  forty-five  and  sixty-five;   in  a  small  percentage  of  cases  it  has 
)ecurred  before  the  age  of  thirty. 

The  type  of  the  disease  is  nearly  always  that  of  flat  epithelial  cancer.  It 
begins  either  in  the  form  of  a  papillary  outgrowth,  an  indurated  nodule  in 
the  substance  of  the  tongue,  a  fissure,  or  as  an  ulcer.  In  all  the  foruis,  indura- 
tion and  early  ulceration  are  prominent  symptoms.  In  some  cases,  in  addi- 
tion to  progressive  ulceration  and  infiltration  of  the  surrounding  tissues,  there 
IPB  formed  fungating  papillary  outgrowths  of  cancerous  tissue,  which  may 
bnn  ragged,  uneven,  warty-looking  prominences  of  some  size,  suggesting  in 
Mline  a  cockscomb.  The  tumor  tissue  is  characterized  by  hardness,  by  infil- 
ration  of  the  surrounding  structures,  and  immobility.  The  base  of  the  ulcer- 
ted  surface  is  uneven,  ragged,  and  fissured.  The  tumor,  from  the  very  start, 
as  no  sharply  circumscribed  boundaries;  the  induration  gradually  fades  off 
ito  tlie  surrounding  tissues.  The  borders  of  the  ulcerated  area  are  ragged, 
evated,  indurated,  and  imdermined.  A  necrotic  inflammation  develops  on 
e  raw  surface  early  in  the  disease,  giving  it  a  dirty  greenish-gray  api^earance. 
8  in  epithelioma  of  the  lip,  it  is  often  possible  to  express  from  the  raw  surface 
lithelial-cell  nests  in  the  form  of  columns  and  pearls.  In  certain  instances 
e  disease  may  begin  as  a  diffuse  induration,  or  as  a  nodule,  in  the  sub- 
ance  of  the  tongue,  which  only  begins  to  ulcerate  after  it  has  reached  the 
rface. 
The  further  progress  of  the  disease  is  characterized  by  putrefactive  changes 
the  necrotic  tissue  and  a  stinking  fetid  odor.  Marked  salivation  is  usually 
esent.  Hemorrhages  take  place  from  the  ulcerated  surface  spontaneously,  or 
>m  slight  mechanical  irritation.  Pain  is  a  marked  symptom ;  the  pain  is  felt 
the  tongue  and  radiates  toward  the  oar.  As  the  disease  advances,  the  neigh- 
ring  structures  are  affected — the  floor  of  the  mouth,  causing  the  tongue  to 
?onie  immobile,  affecting  deglutition  and  s])eech.  The  disease  spreads  to 
^ims,  the  cheeks,  the  palatine  arches,  and  the  tonsils.  The  lyinjih  inlands 
the  submaxillary  region  are  very  early  involved.     The  disease  also  infiltrates 
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the  lower  jaw.    If  it  extends  toward  the  parotid  region,  the  jaws  may  be  fin^ 
closed  and  the  patient  unable  to  ojjen  his  mouth.     Death  occurs  in  from  a  ^y^ 
to  a  year  and  a  half  in  imoperated  cases — ^from  exhaustion,  hemorrhage,  psar^^- 
monia,  sepsis.  . 

The  diagnosis  of  cancer  of  the  tongue  is  usually  easy.  It  may,  howera*, 
be  confounded  with  syphilis,  tuberculosis,  actinomycosis,  a  benign  papilloma, 
a  pressure  ulcer,  caused  by  the  irritation  of  a  decayed  tooth,  and  perhaps  other 
conditions.  In  any  case  where  the  slightest  doubt  exists,  a  sufficient  portion 
of  the  diseased  tissue,  including  a  little  of  the  apparently  healthy  tissue  of 
the  vicinity,  should  be  excised  under  cocain  anesthesia,  and  subjected  to  i 
microscopical  examination.  The  alveolar  structure  of  the  epithelioma,  with  its 
epithelial-cell  nests  and  jiearls,  is  so  characteristic  that  the  diagnosis  of  cancer 
can  be  made  at  a  glance  when  they  are  present  Syphilis  and  tul)ercle  are  dia- 
tinguishable  by  their  histological  characters,  and  tubercle  also  by  the  recogni- 
tion of  bacilli.  It  is  to  be  remembered,  in  regard  to  cancer  of  the  tongue,  that 
a  very  early  diagnosis  is  absolutely  essential,  so  that  immediate  operation  may 
give  the  unfortunate  patient  his  only  chance  of  cure. 

THE    PALATE,   TONSILS,   AND    PHARYNX 

Cleft  Palate. — The  various  degrees  of  cleft  palate,  complete  and  incomplete, 
have  already  been  described.  Their  recognition  is,  of  course,  entirely  simple, 
and  they  require  no  further  comment.  Various  defects  of  the  hard  and  soft 
palate  may  occur  as  ac(iuired  conditions,  especially  from  syphilitic  ulcerations, 
less  commonly  from  tuberculosis  or  from  injury.  They  differ  much  in  extent, 
situation,  and  character,  and  are  recognizable  upon  inspection.  Defects  in  the 
hard  and  soft  palate  always  give  the  voice  a  nasal  quality,  and  if  the  defect  ia 
extensive,  the  rescmant  tone  of  the  normal  voice  is  lost.  The  admixture  of  the 
contents  of  the  nose  and  mouth  constitute  a  disagreeable  condition. 

Injuries  of  the  Palate,  Tonsils,  and  Pharynx. — Injuries  of  the  palate,  the 
tonsils,  and  the  pharynx  are  not  very  common.  They  occur  most  often  when 
an  individual  falls  u])on  his  face  while  carrying  some  pointed  object  in  his 
mouth — a  lead  pencil  or  the  like — also  from  stab  wounds,  and  quite  often 
from  suicidal  gimsliot  w^ounds.  They  may  be  attended  by  sharp  heraorrhag© 
from  the  palate,  and  especially  from  the  ascending  pharyngeal  artery,  less 
commonly  from  the  internal  carotid.  The  pharynx  is  occasionally  wounded 
by  gunshot  or  stab  wounds  beneath  the  chin  or  at  the  side  of  the  neck.  I  once 
saw  a  w^oman  who  had  been  wounded  in  the  side  of  the  neck  by  her  husband, 
who  used  a  carving  knife  for  the  purpose.  The  wound  extended  from  in  front 
of  the  ear  to  below  the  angle  of  the  jaw,  along  the  anterior  border  of  the 
stemo-mastoid  muscle.  The  knife  divided  the  facial  nerve  and  penetrated  into 
the  pharynx;  the  external  carotid  artery  was  ])lainly  exposed  in  the  wound- 
as  in  a  dissection — but  was  not  injured.  The  hemorrhage  from  this  wound 
was  moderate.    The  facial  paralysis  was  permanent  in  spite  of  several  efforts 
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^  ^^ture  the  nerve.  In  all  wounds  of  the  upper  part  of  the  pharynx  there  is 
'*^r  of  eilenia  of  the  glottis,  and  serious  or  fatal  dyspnea. 

foreign  Bodies  in  the  Mouth  and  Pharynx. — ForcMgn  bodies  of  the  most 
'rieJ  description  may  be  taken  into  the  mouth,  either  by  accident  or  design, 
rf  become  embedded  in  the  tongue,  tlie  floor  of  the  mouth,  the  palate,  occa- 
Dally  in  the  orifice  of  Steno's  duct,  or  become  lodged  in  the  pharynx,  or 
ind  the  palate,  or  above,  in  the  posterior  nares.  Such  Ixjdies  may  be  sharp, 
1  as  pins,  fish  bones,  sharp  fragments  of  bone  contained  in  meat,  or  the 
,  or  they  may  be  blunt  bodies,  such  as  buttons  or  coins,  or  simply  large 
968  of  food  or  sets  of  false  teeth.  In  the  case  of  sharp  bodies  it  quite 
a  happens  that  the  body  slightly  wounds  the  wall  of  the  pharynx,  the  back 
le  tongue,  or  the  upper  part  of  the  esophagus,  but  is  really  swallowed.     If 

is  the  case,  it  is  usually  safe,  after  a  careful  examination,  to  assure  the 
*nt  that  in  all  probability  the  foreign  body  will  do  no  harm,  especially 
urgatives  are  avoided,  and  a  diet  of  boiled  potatoes,  or  the  like,  is  pre- 
yed. Bodies  which  are  embiMlded  in  the  tongue,  the  palate,  the  cheeks, 
he  posterior  wall  of  the  pharynx  can  usually  be  detected  readily  enough 
lirect  inspection  of  the  cavity  of  the  mouth  and  throat,  aided  by  daylight, 
use  of  a  tongue  spatula,  or  by  artificial  light  with  a  head  mirror.  The 
ent  should  be  asked  to  phonate,  when  the  muscular  movements  may  bring 
foreign  body  into  view.  The  upper  part  of  the  nasopharynx  can  be  exam- 
1  by  posterior  rhinoscopy  and  palpation.  In  a  large  proportion  of  cases 
p  foreign  bodies  get  caught  in  the  lowest  position  of  tlie  phar>Tix,  or  in 
i^inus  pyrofomiis.  They  may  be  discovered  by  larvngosco])y  or  by  palpa- 
Bmlies  caught  in  the  sinus  pyrofomiis  are  very  a])t  to  cause  inflam- 
ion  and  e<lema  of  the  glottis  if  they  are  not  removed,  and  may  cause  an 
•Oils  only  approachable  by  subhyoid  ])har\Tig()tomy. 

In  case  the  Ixxly  has  passed  down  into  tlie  esopliagns  and  Ix^come  impacted, 
presence  can  usually  be  detected  by  the  passage  of  the  esophageal  bougie 
he  bulbous  variety,  or  with  the  so-called  "  coin  catcher."  If  the  bodies  are 
alHc  and  of  sufficient  size,  they  may  often  be  detected  by  means  of  an 
ay  picture.  Large  bodies — such  as,  for  example,  pieces  of  meat  too  large 
>ass  through  the  esophagus — ^may  cause  immediate  death  by  asphyxia  when 
f  occlude  or  engage  in  the  orifice  of  the  larynx.  Sharp  bones,  pins,  and 
>T  similar  bodies,  which  are  permitted  to  remain  in  sifu  in  the  pharynx 
esophagus,  may  cause  ulceration  by  pressure  and  serious  hemorrhage,  or 
7  may  pass  into  the  trachea  and  cause  doatli  by  se]>tic  pneumonia,  or  ulcer- 
into  the  pleura  or  mediastinum,  witli  fatal  results. 

Acute  Tuflaynmatory  Affections  of  the  Pharynx  and  Tonsils. — The  tonsils  afiFord 
^iient  and  favorable  avenue  for  the  entrance  of  bacteria.  IManv  local  and 
?ral  infections  are  acquired  through  this  channel.  The  moiitli  is  the  habitat 
lumerous  and  varied  forms  of  bacteria,  and  while  during  robust  health  the 
logenic  forms  may  be  only  slightly  virulent,  yet  in  conditions  of  local  con- 
ion,  or  catarrhal  inflammation  of  the  throat,  they  appear  to  acquire  an 


492    IKJUETES   AND   BISKASES    OF  THE   MOUTH   AND   THHOAT 


inoreasod  vi^ul(*lUM^  The  viirioiii^  varif*tio8  of  jiyogonic  nxHi-i — iiotabh  tlir 
strcpkieoccus,  I  lie  pnciniiococciis,  tlie  (li[jlitli<ria  barilliiisi,  and  inanv  utjitf 
fonns-^iuny  h^^  foTinrI  in  tlw*  c^rypti^  of  ttie  ttmsils. 

Tilt*  orditiarv  furtiB  of  ton.sillitis  nuiv  hv  iVnulvA  into  eatarrljul,  fullieitlir, 
and  pareneliyiiuitoiis  Umsillitia. 

Catarrhal  Toxsilotis.^ — The  simple  catarrlial  fonii  is  usually  combioed 
with  a  eatarrlml  pliaryngitis  wliicli  involves  tlie  posterior  wall  of  the  ptiarrnic, 
the  Boft  palate,  and  ooeusionally  oxtend^^i  downward  as  far  as  the  ojiening  into 
the  lar^Tix,  involving  the  epiglottis.  The  mucous  mcmhrane  of  the  tonsil*— 
xisually  hoth  arc*  Involvod— is  reddened  and  swollen,  and  a  similar  inteuso  red- 
ness is  to  be  noted  on  the  posterior  pharTOgeal  wall  and  the  soft  palate.  Tlw 
local  symptoms  are  a  sensation  of  soreness  in  tlie  back  of  tlie  throat  and  pain 
on  swallowing;  tlie  throat  feels  raw,  Tn  mild  castas  the  patients  may  feel  <\\\ite 
wxdl,  or  there  may  be  a  little  fever,  chilly  sensations,  or  even  a  chill,  idJ 
some  constitutional  depression.  In  other  cases,  even  w^here  the  throat  is  M 
intensely  inflamed,  the  fever  may  be  qnite  high;  there  may  be  severe  headaeW, 
loss  of  appetite,  pains  in  the  mnseles — notaldy  at  the  back  of  the  neck — anJ  in 
the  back,  and  marked  prostration.  In  tdiildren  tliere  may  be  severe  headaeW, 
sometimes  delirium  an*l  convulsions.  In  the  catarrhal  form  the  general  and 
local  symptoms  nsiially  subside  after  three  or  four  days. 

FoLLieui.AR  Tonsillitis, — The  inflanmiatory  pnu'ess  in  follicular  tonsil- 
litis is  most  marked  in  the  walls  of  the  follicles  or  crypts  of  the  tonsil  One 
tonsil  may  be  involved,  f*v  both,  or  first  one  and  then  the  other.  ITp<tn  kKjkinj 
into  the  throat,  in  adilition  to  more  or  less  marked  general  redne^  of  tie 
pharynx  one  or  many  of  the  orifices  of  the  crypts  of  the  tonsil  are  seen  otra- 
pied  by  little  white  or  yellow  masses  of  exudate,  consisting  of  epithelium, 
pus  cells,  bacteria,  and  granular  detritus.  There  may  be  the  pr«xluctioD  of 
consideralde  areas  of  false  nieiiibriinc  Ujion  the  surface  of  the  toni>il,  whirh 
can  sometimes  be  wijxd  away  easily  and  souiefiines  not,  lujt  does  not  left's i 
distinct  raw^  surface  or  loss  of  substance.  The  differential  diagnosi-?  froio 
diphtheria  is  only  possible  by  means  of  cultures  from  the  throat.  The  pn^ 
ence  or  absence  of  dijihtberia  baeilH  can  thus  be  determined  in  twen^*fi»iif 
btnirs.  Ttie  constituf ioiial  symptoms  vary  much  in  intensity  and  dariiti<>ft. 
Tliere  is  often  an  initiid  chill,  a  marked  rise  of  temperature,  st^vere  hcadnrlie, 
notable  prostration,  etc.  On  the  other  hand,  the  general  symptoms  mar  be 
slight  or  absent. 

Parenchymatous  Tonsillitis. — The  general  symptoms  are  marked.  Piin 
in  the  throat  is  severe;  the  tonsils  are  notably  swolbn ;  swallowing  and  spc4iktng  j 
are  painful ;  there  may  l>e  inflanmiatory  loc*kjaw*.  The  process  is  often  a  f«re-  I 
rurmer  of  peritonsillar  infection  and  abscess.  Tn  any  of  the  forms  of  Oiiitp 
tonsillihs  the  Ivmph  n^xlcs  at  the  an£!:Ie  of  the  iaw  mav  l>e  swollen  ami  toii'J'  r. 
Tn  the  more  severe  eases  the  patient  is  apt  to  ludd  his  head  rather  stiffly,  aaid  I 
turned  a  little  to  one  side — a  mild  torticollis,  involuntarily  assumed,  pn^WJv  I 
to  relieve  tension  and  pressure  and  to  avoid  motion  of  the  tender  tlm»at* 
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Differential  Diagnosis. — A  syphilitic  pharyngitis  may  simulate  quite 
^Iwely  an  ordinary  acute  tonsillitis  and  pharyngitis.  It  will  usually  he  found 
tht  the  syphilitic  throat  has  come  on  more  gradually,  and  has  lasted  longer 
krfore  the  patient  consults  a  physician  than  is  the  ease  with  ordinary  attacks. 
Jn  early  syphilitic  pharyngitis  an  arch  of  redness  extending  completely  across 
He  soft  palate  above  the  uvula  is  thought  to  be  characteristic.  It  is  to  be 
mnembered  that  in  many  cases  of  diphtheria  the  local  lesion  in  the  throat 
ii  by  no  means  extensive  or  characteristic,  and  that  cultures  should  be  taken 
finwn  the  throat  in  all  doubtful  cases.  Moreover,  as  indicated,  many  general 
diseases  at  the  time  of  invasion — ^notably  scarlet  fever,  measles,  etc. — may  pre- 
mt  the  local  signs  of  pharyngitis  and  tonsillitis. 

Herpes  of  Throat  and  Tonsils. — ^Herpes  of  the  throat  and  tonsils  occurs  in 
be  form  of  small  vesicular  spots.  Almost  at  once  thoy  change  to  flat  erosions, 
riiieh  soon  are  covered  with  false  membrane,  and  may  coalesce.  They  are 
RUTOunded  by  an  inflammatory  areola.  Their  simultaneous  appearance  on  the 
bfce  may  aid  the  diagnosis. 

Biphtheria. — Diphtheria  often  begins  in  one  or  more  of  the  follicles  of  the 
tonsil.  For  the  diagnosis  the  reader  is  referred  to  works  on  general  medicine. 
Suffice  it  to  say  that  the  recognition  of  the  characteristic  growth  and  staining 
reactions  of  the  bacilli  are  the  means  chiefly  relied  upon  at  present  for  a 
diignosis,  in  cities  at  least. 

Peritonsillar  Abscess. — Infection  of  the  tonsillar  tissue  with  pus  microbes 
erases  abscess  of  the  peritonsillar  structures  more  often  than  abscess  of  the 
tonsil  itself,  although  the  abscess  sometimes  points  on  the  surface  of  the  tonsil. 
The  formation  of  an  abscess  may  be  preceded  by  an  attack  of  catarrhal  or 
Micular  tonsillitis,  or  begin  independently.  The  signs  and  symptoms  are 
eonstitutional  and  local.  The  general  symptoms  are  those  of  a  sharp  invasion 
ff  sepsis,  often  a  chill,  a  rapid  rise  of  temperature,  prostration,  a  rapid  pulse, 
lesdache,  etc.  The  local  signs  and  symptoms  are  pain,  of  a  severe,  throbbing 
idttracter,  in  the  throat;  difficulty  and  pain  in  swallowing,  speaking,  and  even 
Ireething.  There  is  usually  inflammatory  lockjaw,  more  or  less  complete. 
^krallowing  may  become  impossible;  there  will  be  drooling  of  saliva  or  fre- 
i|Dait  expectoration. 

Inspection  of  the  throat  may  be  difficult.  A  general  anesthetic  and  the  use 
f  a  gag  may  even  be  necessary  before  the  mouth  can  Ik?  properly  o])ened.     A 

rked  swelling  will  be  noted  on  one  side  of  the  throat.  The  pillars  of  the 
and  the  tonsil  are  displaced  toward  the  middle  line;  the  tonsil  is  partly 
*  entirely  hidden  by  the  swollen  anterior  pillar.  The  uvula  is  swollen  and 
jMematons.  The  anterior  pillar,  half  the  soft  palate,  and  the  mucous  mem- 
kane — as  far  fonvard  as  the  last  tooth — are  of  a  deep  violet-red  color.  Pal- 
ptian  reveals  a  tender  mass  of  induration — rarely  fluctuation — the  center  of 
Iflich  often  lies  at  the  mid-point  of  a  line  connecting  the  base  of  the  uvula 
rith  the  last  motor  tooth  of  the  lower  jaw  on  the  aflFected  side.  In  most  cases 
be  abscess  approaches  the  surface  at  this  point ;  more  rarely  the  pus  lies  pos- 
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teriorly  and  lower  do\vn,  and  is  apt  to  rupture  through  the  posterior  pillat 
near  the  entrance  to  the  larynx.  In  such  cases  the  posterior  pillar  forms  a 
ridge  or  prominence,  which  unites  with  the  posterior  pharyngeal  wall 

The  progress  of  the  disease  is  rapid.  The  abscess  usually  evacuates  itself, 
unless  incised,  in  from  three  to  ten  days,  followed  by  subsidence  of  the  symp- 
toms. If  the  abscess  bursts  posteriorly,  the  pus  may  flow  into  the  larynx  and 
cause  dangerous  dyspnea,  or  even  asphyxia.  In  rare  cases  infection  of  the 
internal  jugular  vein  may  load  to  pyemia.  Cases  of  ulceration  of  the  internal 
carotid  artery  and  fatal  hemorrhage  have  been  reported.  The  pus  may  travd 
down  the  intermuscular  planes  of  the  neck  and  produce  infection  of  the  medi 
astinum.  The  glands  at  the  angle  of  the  jaw  are  usually  swollen,  and  maj 
suppurate.  Infection  of  the  pterygoid  plexus  of  veins  is  possible,  with  sinni 
thrombosis  and  fatal  meningitis.  It  is  to  be  remembered  thai  infection  fron 
the  neighborhood  of  the  last  molar  tooth  may  cause  an  abscess  in  the  periton 
sillar  region  identical,  in  situation  with  that  proceeding  from  the  tonsil  itself 
A  malignant  tumor  originating  in  the  tonsil,  of  rapid  growth,  may  caua 
appearances  and  symptoms  not  unlike  a  peritonsillar  abscess,  and  in  cases  d 
doubt  an  exploratory  puncture  with  an  aspirating  needle  is  desirable,  since  tin 
incision  of  a  malignant  growth  would  probably  be  followed  by  serious  heinor 
rhage.  A  chancre  of  the  tonsil  would  present  characteristic  ulceration  ad 
induration,  together  with  an  absence  of  septic  symptoms.  Hard,  enlarged 
insensitive  lymph  nodes  are  present  at  the  angle  of  the  jaw. 

Eetropharyngeal  Abscess. — Retropharyngeal  abscess  occurs,  for  the  mosi 
part,  during  infant  life  and  childhood.  In  babies  it  often  results  from  infee 
tion  of  the  retropharyngeal  lymphatic  tissue,  complicating  measles,  scarlel 
fever,  etc.;  occasionally  as  the  result  of  repeated  attacks  of  tonsillitis;  rarelj 
following  catarrhal  inflammations  of  the  nose  and  throat,  or  infections  of  thi 
orbit  or  the  ear.  A  subacute  or  chronic  retropharyngeal  abscess  may  follow 
tuberculous  disease  of  the  base  of  the  skull,  or  of  the  bodies  of  the  upper 
cervical  vertebra*.  The  signs  and  symptoms  of  retropharyngeal  abscess  of  the 
acute  type  are  general  symptoms  of  sepsis,  and  local  symptoms  due  to  inte^ 
ference  with  swallowing  and  with  respiration.  The  interference  is  part|]f! 
caused  by  the  size  of  the  pus  sac  in  the  back  of  the  throat  and  partly  due  t» 
inflammatory  sw^elling  of  the  mucous  membrane,  notably  to  edema  of  the  laryni 
The  diagnosis  is  made  by  palpation  of  the  back  of  the  throat.  In  the  earjf 
stages  a  tender,  firm,  or  elastic  mass  can  be  felt  projecting  from  or  filling  Aft 
posterior  wall  of  the  pharynx ;  later,  fluctuation  may  be  evident.  The  int€^ 
ference  with  breathing  will  produce  noisy  breathing,  cyanosis,  and  other  sigrti 
of  dyspnea.  The  septic  symptoms  are  apt  to  be  predominant  and  grave,  tt 
little  children,  palpation  of  the  throat  affords  far  more  information  than  dod 
inspection.  In  the  cases  due  to  tubercular  disease  the  signs  and  symptoms  0^ 
sepsis  will  be  absent.  There  will  be  interference  with  swallowing  and  dyspnetj 
a  fluctuating  swelling  will  be  felt  in  the  back  of  the  throat  on  palpation.  Th 
chronic  form  of  abscess  is  spoken  of  under  diseases  of  the  vertebrae. 
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duonio  Inflammation  of  the  Tonsils.  Hypertrophy  of  the  Tonsils. — Chronic 
inflammation  of  the  tonsils  may  follow  repeated  attacks  of  acute  inflammation 
ml  the  tonsils  and  pharynx ;  more  commonly  it  is  a  condition  noted  especially 
in  childhood,  and  associated  with  adenoid  growths  of  the  vault  of  the  pharynx. 
The  enlargement  of  the  tonsils  is  easily  recognized  by  insi)ection  of  the  throat. 
The  tonsils  project  on  either  side  toward  the  median  line,  and  more  or  less 
Dompletely  fill  the  back  of  the  throat;  they  form  rounded,  more  or  less  lobu- 
bted  red  tumors,  with  an  uneven  surface,  upon  which  the  orifices  of  the  crypts 
)f  the  tonsil  are  easily  recognizable.  In  some  cases  the  enlargement  of  the 
xmsils  interferes  seriously  with  respiration,  and  Avith  the  development  and 
mtrition  of  these  children.  They  are  often  mouth-breathers,  and  notably  so 
tt  night,  when  they  are  apt  to  snore.  They  are  often  anemic ;  the  expression 
i  the  face  is  dull,  the  eyelids  droop,  the  nostrils  are  narrow,  the  voice  is 
Mck.  The  children  are  easily  exhausted  and  put  out  of  breath ;  slight  exertion 
Biy  bring  on  a  violent  fit  of  coughing,  during  which  the  child  feels  as  though 
le  had  a  foreign  body  in  the  throat  which  must  be  expelled.  Speech  and  the 
nise  of  hearing,  taste,  and  smell,  are  often  impaired.  There  may  be  nervous 
lymptoms,  such  as  chorea  and  epilepsy.  The  enlargement  of  the  tonsils  is  not 
infrequently  combined  with  an  arched  palate,  and  occasionally  with  that  de- 
bnnity  of  the  chest  known  as  "  pigeon  breast."  Chronic  atrophic  rhinitis 
Biy  be  associated  with  atrophy  of  the  tonsils  and  an  atrophic  pharyngitis. 

The  Tlvula. — Elongation  of  the  uvula  occurs  as  a  congenital  deformity — 
wUch,  however,  rarely  produces  symptoms  during  the  early  years  of  life;  and 
■I  an  acquired  condition,  from  chronic  pharyngitis  the  uvula  may  be  too  long, 
ID  that  it  irritates  the  base  of  the  tongue  and  the  epiglottis;  a  sense  of  tickling 
ttd  irritation  in  the  back  of  the  throat  may  result,  with  a  chronic  throat  cough 
■d  the  habit  of  frequently  clearing  the  throat. 

Leptothriz. — Occasionally  the  tonsils  become  the  seat  of  the  growth  of  a 
^Dgus  known  as  leptothrix ;  the  base  of  the  tongue  may  also  be  aflFected.  The 
Acted  areas  are  dotted  here  and  there  witli  small  plaques,  of  white  or  yellow 
•iterial,  composed  of  flat  epithelial  cells  and  masses  of  interlacing  threads — 
■■mycelium  of  the  fungus — and  fine  granular  matter  representing  the  spores. 
Oie  presence  of  the  fungus  does  not  usually  give  rise  to  any  signs  of  inflam- 
^tion. 

l^ypldliB  of  the  Tonsils  and  "PhAryiix.— Chancre  of  the  tonsil  is  one  of  the 
Ost  frequent  sites  of  extragenital  infection,  both  as  the  result  of  direct  and 
■  mediate  contagion.  Marked  induration  may  or  may  not  be  present ;  there 
a  distinct  tendency  to  rapid,  sometimes  phagadenic,  ulceration.  The  initial 
tfcm  may  thus  be  mistaken  for  a  malignant  growth  of  the  tonsil.  The  cervical 
tiph  nodes  are  markedly  enlarged.  Tlio  srconJary  syphilides  occur  upon 
fc  tonsil,  in  the  form  of  mucous  patches;  iho.  entire  surface  of  the  tonsil  is 
quently  involved,  and  is  covered  by  a  wliite  or  ])earl-gray  film  of  exudate, 
Tounded  by  a  red  areola,  often  combined  with  a  general  pharyngitis.  Syph- 
ic  erythema  of  the  pharynx  and  soft  palate  is  one  of  the  commonest  lesions 
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during  the  early  secondary  stage.  It  has  already  been  described.  It  < 
materially  differ  from  ordinary  erythema  in  appearance,  except  that,  ai 
an  arch  of  redness  crosses  the  soft  palate,  and  there  are  frequently 
patches  also  present.  Gummata  of  the  pharynx  are  notably  common 
occur  frequently  in  the  soft  palate,  and  may  lead  to  perforation,  or  e 
destruction  and  scarring;  if  multiple,  to  a  sclerosis  of  the  muscular  t 
the  palate.  Disturbances  of  speech,  a  nasal  voice,  the  regurgitation 
into  the  nose,  difBculty  in  swallowing,  and  other  disagreeable  sympt 
the  result. 

Erysipelas  of  the  Throat. — Erysipelas  of  the  throat  has  already  be 
tioned.  It  is  characterized,  as  already  stated,  by  the  local  and  const 
symptoms  of  erysipelas,  by  a  tendency  to  produce  edema  of  the  gloi 
to  extend  down  the  trachea  and  cause  broncho-pneumonia. 

Tuberculosis  of  the  Pharynx,  Tonsils,  and  Palate. — Tuberculosis  of  t 
ynx,  tonsils,  and  palate  is  extremely  rare  as  a  primary  condition,  an 
for  the  most  part  as  a  complication  of  advanced  tuberculosis  of  the  lu 
is,  however,  probable  that  the  tonsils  are  the  avenue  of  infection  in  ma 
of  tuberculous  glands  of  the  neck.  The  bacilli  may  pass  through  the  1 
the  tonsil  and  infect  the  lymph  nodes  without  producing  any  evident 
in  the  tonsil  itself;  and  it  is  believed  that  the  removal  of  hypertrophies 
may  prevent  a  recurrence  of  tuberculous  glands  of  the  neck  after  the 
ative  removal.  Tubercular  ulcerations,  if  present,  have  the  character 
pearances.  They  occur  upon  the  soft  palate,  pillars  of  the  fauces,  postei 
of  the  pharynx,  and  tonsils.  Larger  or  smaller  nodules  are  formed 
mucous  membrane,  which  break  do\vn  and  form  ragged  ulcers  wit! 
degeneration  of  the  bases;  submiliary  tubercles  can  be  seen  around  th 
the  cervical  lymph  nodes  are  usually  tuberculous.  Tuberculosis  rarel; 
perforation  of  the  soft  palate,  as  does,  so  commonly,  syphilis.  Tuberci 
the  hard  palate  occurs  as  a  slowly  progressive  tubercular  caries,  wi 
perforation.     As  compared  with  syphilis  it  is  very  infrequent 

Stenoses  and  Cicatricial  Adhesions  in  the  Pharynx. — The  syphilitic 
ulcerations  of  the  hard  and  soft  palate  and  of  the  pharynx  are  someti 
tensive  and  destructive.  During  the  healing  process  there  may  be  a< 
formed  between  the  posterior  surface  of  the  soft  palate  and  the  i 
pharyngeal  wall,  and  also  stenosis  of  the  pharjux.  Similar  cicatric 
tractions  may  follow  bums  and  the  ingestion  of  caustic  liquids.  In  i 
to  strictures  of  the  pharynx  and  adhesions  between  the  soft  palate 
pharyngeal  wall  there  may  be  adhesions  between  the  soft  palate  and  1 
of  the  tongue.  The  adhesions  between  the  soft  palate  and  the  pharyng 
diminish,  or  less  eoiniiiouly  ontin^ly  occlude  the  communication  bet\A 
naso])haryux  and  the  pliarynx  ])ro])er;  as  a  result,  si^eech  is  seriously  in 
with  in  several  ways,  iloreover,  tliese  patients  are  usually  obliged  to 
through  the  mouth,  and  have  little  or  no  sense  of  smell;  they  may  a 
serious  difBculty  in  keeping  the  cavity  of  the  nose  clean.    If,  as  often 
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we  closure  is  incomplete,  and  yet  on  account  of  cicatricial  hardening  of  the 
Muscles  the  oi)ening  between  the  nose  and  the  pharynx  cannot  be  completely 
tiased,  a  portion  of  the  liquids  swallowed  passes  into  the  nose.  The  cicatricial 
i/rictures  of  the  pharynx  proper  are  of  course  never  complete,  else  the  patient 
would  starve  to  death.  They  may,  however,  be  quite  narrow ;  swallowing  may 
le  difficult  and  speech  is  interfered  with.  Each  case  has,  of  course,  a  deformity 
peculiar  to  itself,  and  not  difficult  to  recognize. 

Varicose  Veins. — Varicose  veins  occasionally  occur  in  the  pharynx  and  at 
he  base  of  the  tongue,  and  hemorrhage  from  these  may  lead  to  a  diagnosis  of 
>Ieeding  from  the  stomach  or  from  the  lungs. 

Tumors  of  the  Palate,  Pharynx,  and  Tonsils. — Among  the  tumors  of  the  palate 
re  fibroma,  sarcoma,  and  occasionally  dermoid  cysts.  Carcinoma  of  the  hard 
nd  soft  palate  is  nearly  always  due  to  the  spread  of  a  carcinoma  from  neigh- 
oring  structures.  Mucous  polypi  and  papillomata,  and  occasionally  adenomata, 
le  observed.  Some  of  the  polypi  consist  of  adenoid  tissue  resembling  the 
tructure  of  the  tonsil;  others  are  covered  with  horny  integument  and  with 
lair.  The  hairs  may  be  few  and  fine  or  thick  and  numerous,  and  quite  long. 
Hese  hairy  polypi  usually  grow  from  the  wall  of  the  pharynx.  They  are 
egarded  as  teratomata  by  some  observers,  by  others  as  dermoids.  The  papil- 
omata  are  sessile  or  pedunculated,  with  a  pedicle  which  grows  longer  with 
ame.  Cavernous  hemangiomata  sometimes  occur  in  the  soft  palate.  The 
rngiomata,  when  of  large  size,  are  dangerous  from  accidental  hemorrhage. 
Combinations  with  lymphangioma  also  occur.  Fibroma,  myoma,  myxoma, 
Spoma,  and  sarcoma  have  been  described  as  originating  in  the  palate. 

Mixed  Tumors. — Mixed  tumors  may  occur  in  the  soft  palate  in  various 
ombinations.  They  contain  cartilage,  epithelial  elements  in  the  form  of  ade- 
oma  or  epithelioma,  fibrous  tissue,  and  mucous  tissue;  there  may  be  areas  of 
ircomatous  roimd  or  spindle  cells.  These  tumors  sometimes  occur  alone,  and 
>metimes  are  directly  connected  with  similar  grow^ths  in  the  parotid  gland, 
hey  are  benign  tumors  at  first,  but  may  undergo  ulceration,  and  resemble 
osely  a  gummatous  ulcer,  with  putrid  decomposition  and  a  fetid  breath.  They 
ay  also  undergo  carcinomatous  degeneration.  Thoy  form  small  solid  or 
irtly  cystic  tumors,  and,  if  not  ulcerated,  are  movable  beneath  the  mucous 
embranes.  Very  rarely  cystic  tumors  occur  in  the  soft  palate,  lined  with 
liated  epithelium. 

Tumors  of  the  Tonsil. — The  tumors  of  the  tonsil  are  chiefly  carcinoma 
id  sarcoma.  They  are,  generally  speaking,  rapidly  growing  and  very  malig- 
mt  tumors,  having  the  characters  already  described  as  appertaining  to  these 
'W  growths.  They  show  an  early  tendency  to  ulceration.  Their  very  early 
cognition  is  essential  to  any  hope  of  cure.  The  surest  method  of  diagnosis 
the  removal  of  a  fragment  of  the  growth  for  a  microscopic  examination. 

Adenoid  Tumors. — Adenoid  tumors  of  the  vault  of  tlie  pharynx  produce 
J  symptoms  already  described  under  Hypertrophy  of  the  Tonsils.  Their 
i-sence  is  readily  detected  by  palpation,  less  easily  by  posterior  rhinoscopy. 
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They  may  1x3  hard  or  soft,  so  larger  as  to  iiearlr  fill  the  nasopharynx 
small  m  to  produce  no  syniptonis.  They  eoninionly  grow  from  the  vault,  ot 
top,  of  the  pharynx,  less  comnnuily  irinn  the  jX)sterior  wall,  or  from  butli 
situations. 

The  Fibrous  Tumok.s  of  the  Nasopharynx.  Fibrous  Polypus — Najm:^ 
iMiAkYNtJEAL  FiBR<*MA* — Tlieso  tiiuiors  £!:i"*nv  eluefly  frijiii  the  fibro-<'^rinagi^ 
hetween  the  oecipital  mid  the  sphr^noid  iNdieii*.  They  occur  most  often  in 
k'tween  the  ages  of  fifteen  and  tw*'nty'ti\'e  years.  Tliey  are  liard,  fibi 
tumors,  covered  \vith  mucous  meml>rane,  and  consist  of  hundles  of  fiW 
tissue  witli  few  cells.  When  inrtaiuuiation  nccinN  in  the  tissue  of  the 
as  often  happens,  and  ahuudaut  round-celleil  intiliration,  the  dense, 
structure  may  be  obscured  and  tlie  microscopic  appearances  so  chanji^d  thai 
the  tumor  may  he  taken  for  a  round-celled  sarcoma.  Altlinngh  these  turorjufi 
are  so  far  Ix^niixn  that  they  form  no  metastases,  yet,  in  their  local  desrnictj\»i 
effects  from  pressure  and  rather  rapid  ^*ovvth,  in  their  spread  into  the  hasJ 
fossa?  and  the  accessory  cavities  of  the  face,  in  their  invasion  of  the  cranial 
cavity,  and  other  characters,  they  constitute  a  dangerous  and  often  fatal  div 
ease.  Beginniug,  as  statetl^  in  the  hase  of  the  skull,  these  tumors  grow  down- 
ward into  the  npper  pharynx.  Tn  some  eases  tliey  reach  only  a  nKKlenite 
size,  and  tlien  cease  growiui^:;  in  others  they  exhibit  an  extraordinarily  active 
growth,  and  may  recur  nfter  extirpation.  They  possess  the  peculiarity  of 
invading  the  several  cavities  of  the  face  steadily  and  progressively,  and  of 
causing  the  destruction  or  absorption  <:»f  the  nunmd  structures  in  their  pith* 
chiefly  by  pressure. 

The  earlif  Sf/mptottis  observed  are,  first,  obstruction  of  the  nose  upon  one 
side,  to  which  is  ad<h*d  an  increased  secretion  of  mtieus  or  miieo-piia — tlte 
syiuptouis,  nauiely,  of  nasid  catarrh.  The  otht  r  nostril  scwm  lx»comes  phigpei 
The  tumor  advances  into  tlje  uasul  fossa',  and  invades  and  occnpies^  one  after 
the  other,  tlie  accessory  cavities  of  the  nose — the  antrum,  the  ethmoidal  cells, 
somefiiues  the  frontal  siuus — and  grows  diiwnward  and  backward  into  the 
pharynx.  The  walls  of  tlie  iKiny  cavities  are  gradually  destrciyed  and  absorbed 
by  pressure.  From  the  cells  of  the  ethmoid  they  may,  although  rarely,  invade 
the  oH>it.  Penetration  into  the  cranial  cavity  and  the  foruiation  of  an  intra* 
cranial  growth  is  not  uncommon.  After  the  tumor  has  reached  a  certain  size, 
various  deforuiities  result.  The  skeleton  of  the  nose  is  forced  apart  sfi  that 
the  nose  is  broadened  and  flattened.  Absorption  of  the  anterior  wall  of  tb^* 
antrum  causes  a  bulging  of  the  cheek,  Tnvnsion  of  the  temporal  fossa,  a 
priuiiinence  in  the  tempi ^ral  region  above  or  !>elo\v  the  zygoma,  lnterfcrf'n<>e 
with  nasal  breathing  causes  the  patient  1o  keep  his  mouth  open.  Exophthalmos 
results  from  invasion  of  the  orbit.  The  symptoms  of  interference  with  tie 
cranial  nerves,  notably  with  vision,  are  rare  until  the  last  stages  of  the  di.^a.^. 
and  are  much  more  couimon  iu  the  case  of  malignant  growths.  One  of  the 
characteristic  svnjfitouis  *tf  tlie  disense  is  hemorrhage,  whicli  proceeds  fn^m 
8np€*rtieial  ulcerations  cai  the  surfa<'e  of  the  tinnor,  notably  in  the  pharynx 


THE  PALATE,  TONSILS,  AND  PHARYNX  499 


I, 

S  The  iemorrhages  may  be  moderate  or  severe ;  they  are  often  repeated  upon 
W  ^k  causes  of  irritation,  such  as  coughing,  sneezing,  straining,  etc.,  or  they 
■  iDav  occur  spontaneously ;  they  may  be  of  a  dangerous  or  even  fatal  character. 
J  wpfic  infection  of  the  ulcerated  surfaces  of  the  tumor  causes  a  purulent  dis- 
dargie,  general  symptoms  of  intoxication,  sometimes  a  fetid  breath. 

The  signs  observed  upon  inspection  and  palpation  vary  with  the  age  and 
^ize  of  the  growth.  The  tumors  may  merely  occupy  a  portion  of  the  naso- 
pharynx. More  commonly  the  patient  does  not  come  under  the  observation 
of  the  surgeon  until  the  tumor  has  reached  a  considerable  size.  The  pharynx, 
and  often  the  cavity  of  the  nose,  will  then  be  found  filled  with  a  firm,  dense 
ma^;  the  surface,  when  viewed  through  tlie  nose  or  by  posterior  rhinoscopy, 
may  be  white  or  bluish-gray  or  pink  in  color;  large  veins  can  sometimes  be 
teen  upon  its  surface.  In  the  pharynx  ulceration  of  the  tumor  surface  is 
:omnion.  It  will  then  appear  yellow  or  brown  in  color,  or  covered  with  crusts. 
The  tumor  feels  firm  and  elastic,  and  bleeds  readily  on  mechanical  irritation. 
Although  the  main  tumor  of  the  pharynx  is  often  firmly  packed  into  the  pharyn- 
jeal  vault,  a  little  mobility  upon  palpation  is  not  uncommon.  The  finger  or 
ft  probe  can  sometimes  be  passed  up  behind  the  tumor,  and  its  probable  attach- 
ment to  the  base  of  the  skull  may  be  thus  inferred.  The  differential  diagnosis 
between  fibroma  of  this  type  and  malignant  growths  depends  in  part  upon 
tibe  age  and  sex  of  the  patient,  upon  the  absence  of  infiltration  characteristic 
of  sarcoma  and  carcinoma,  upon  the  fact  that  the  ulceration  remains  super- 
ficial, sometimes  upon  the  recognition  of  mobility,  sometimes  only  upon  micro- 
scopic examination.  In  general,  it  may  be  said  that,  although  these  tumors 
grow  rapidly,  they  do  not  grow  as  fast  as  the  sarcomata,  as  a  rule. 

Tumors  of  the  Lower  Part  of  the  Pharynx. — Very  rarely  Ztpoma, 
usuajly  in  the  form  of  lipoma  arborescenSy  may  grow  in  the  lower  part  of  the 
pharynx,  at  or  near  the  level  of  the  rima  glottidis.  They  may  interfere  with 
respiration  by  falling  into  the  larynx.  Fibrous  tumors,  often  pedunculated, 
or  even  cylindrical  in  shape,  may  occur  in  the  same  situation.  From  the  pos- 
terior wall  of  the  pharynx  there  may  grow  fibroma,  enchondroma,  or  mixed 
ttunors,  usually  distinctly  encapsulated  and  movable.  From  their  size  and 
situation  they  may  cause  obstruction  to  breathing  or  to  swallowing.  Accessory 
thyroid  glands  may  occur  in  the  same  situation.  Epithelioma  and  carcinoma 
may  rarely  arise  from  the  posterior  pharyngeal  wall.  I  have  seen  two  such 
cases;  both  grew  from  the  posterior  wall  of  the  pharynx,  at  the  level  of  the 
tipper  border  of  the  larynx.  One  was  a  somewhat  flattened  ulcerated  nodule, 
of  about  the  size  of  an  English  w^alnut,  which  had  caused  pain  and  difficulty 
in  swallowing,  together  with  sliglit  dyspnea.  Tlio  patient  was  a  woman  of 
middle  age;  the  tumor  was  an  epithelioma  of  the  flat  epithelial-celled  type. 
The  second  ease  occurred  in  a  man  fiftv-two  years  of  age,  in  the  same  situation. 
It  was  of  about  the  same  size  as  iu  the  former  case,  l)ut  was  a  cauliflowerlike 
growth,  which  hung  forward  over  the  entrance  to  the  larynx.  Both  tumors 
were  reached  without  much  difficulty  through  a  subhyoid  pharjTigotomy. 
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These  two  cases  were  operated  upon  by  Dr.   Charles  McBurney  in  tbe 
Roosevelt  Hospital. 

Sarcomata  of  several  types  have  occasionally  been  observed   in  the  saiuf 
situation.     Carcinomata  may  also  develop,  posterior  to  or  to  one  side  (►{  the 
larynx.     They  arc  generally  more  or  less  circular  tumors,  surrounding  tlielar 
ynx,  which  soon  invade  the  larynx  itself.     They  are  apt  to  cause  early  <liv 
turbances  in  swallowing,  and  are  not  easy  to  recognize  except  by  deep  palp;iti<.n; 
an  ordinary  laryngoscopic  view  is  not  sufficient;  sometimes  an  ulcerate<l  <\\x.     \ 
face  can  be  obsen^d  behind  the  larynx.     They  are  as  a  rule  very  malipiant 
tumors,  of  bad  prognosis.    Carcinoma  and  sarcoma  may  occur  in  the  vault  and 
in  the  sides  of  the  pharynx,  especially  in  the  tonsils.     They  give  rise  very  early 
to  serious  disturbances,  to  ulceration,  hemorrhages,  a  fetid  breath,  disturbaiKi-^ 
of  breathing  and  swallowing.     They  are  rarely  recognized  at  a  time  when  their 
0{)erative  removal  is  possible,  except  those  tumors  which  arise  in  the  tou>\1 
itself. 


ClIArTER    XVII 

INJURIES  AND   DISEASES  OF  THE  EAK 

THE  EXTERNAL  EAR 

Congemtal  Defects. — Viiricnis  congenital  ilofonnities  ocnir  in  the  external 
ear,  Tliey  are,  for  the  nio^t  part,  easily  rK'ogiiized  on  insiK-etion.  Some  of 
them  may  properly  be  mentioned.    The  entire  pinna  or  auricle  may  very  rarely 

:  be  absent,  or  more  coninionly  ijriperftrt  in  one  or  other  of  ifs  parts,  or  ernmplecl, 
or  the  ears  may  stand  out  at   right   aiij^lrs  to  the   heath      The  eiirs  niay   Ix^ 
abnonually  small  or  lar^-; 
the  latter  condition  is  oftt^n 

crjinbined  with  mental  weak- 
ness^   with    criminality    or 

idiocy.     There  may  be  iwo 

or    more    auricles.       There 

may  be  stenosis,  or  atresia 

of     tlie    external     anditory 

esnah      Tncoinplete   elosnre 

of   tlie  first   branchial   elt-ft 

may  leave  a  fistulous  tract, 

Qsaally   one    half    or    tlin^e 

quartern  of  an  inch  in  fn#nt 

of    and    al>ove    the'  tragus; 

ooeafiionally    in    the    lolmlc 

or  in  other  parts  of  the  ear. 

Tbese    fistuhe    are    usually 

not  deep;  they  may,  on  the 

other     hand,     commimicate 

with    the    pharynx.      They 

commonly  secrete  a  little  yellowish  fluicl     Auricidar  apiK^idatfcs  occur  in  front 

of  the  ear  as  small,  sessile,  or  |>ediuHnilatetl  masst^s  nf  skin  and  fibrous  tissue; 

they  may  contain  a  fra^^uent  of  ciirtilsi^rc.    Tlic  Inhulc  i>f  the  nw  may  1m*  ilssurc«d 

as  a  eon^nital  condition  or  as  the  rvsult  nf  trsu-tiiju  by  heavy  earrings, 

Injnries  of  the  Ear. — WimukIs  «»f  tlic  ear,  Imth  snl>**u!au(^ous  and  open  and 

of  all  kinds,  (»eeur  nut  infre^pieully.     The  vascularity  of  the  ear  is  great,  ami 

gxicU  wounds  heal,  as  a  rule,  rapidly  and  well.     Severe  contusions  of  the  ear 

mi 


Fig,  177. — Conobwital  Deformity  of  the  Kkh. 
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ear. 


may  be  accompanitul  by  fracture  of  the  cartilages  and  by  hematoma  of  vaor 
siderable  size  between  the  perichoiulriiim  and  the  cartilage.     Tlie  hi;maUimi 
forms  a  bluish-redj  iluetuating  swelling,  nBiially  most  promiBent  in  the 
of  the  ear  next  the  h(*ad,  ]ess  marked  upon  the  outer,  or  concave,  side  of 

The  Liluod  ill  the  former  situation  is,  however,  more  rapidly  aWTbcJ, 

and    therefore    the    hitter  remaiM 
Ioniser,     Infection  of  the  heiuat^imi 
may  lead  to  purulent  jierichoadri- 
tis  and  loss  of  p^rtion^s  of  cartilage  ] 
with  eruoipled  deformity.    IVaen,  i 
finahall  players,  and  acrobata  *iim^  I 
times  have  this  deformity  (/if/ycrij 
ear). 

The    Insane    Ear. — Among  ifi^j 
sane  j>ersons — notably  those  mfl^t  | 
inji:   from   paralytic   dementia^ 
also  in  other  forms  of  insanity^  mi  I 
rarely  even  among  healthy  [jersflW 
— a    spontaneous     heinatonia   may  i 
form  in  the  external  ear-     Tte  tn-  j 
mor  forms  in  the  course  of  a  fcf 
days,  sometimes  with  inflanimatart " 
symptoms.        Siibsc^quent     enliirgfr 
ment  and  thickening  or  crumiilfj 
deformity  of  the  ear  results.    De-  j 
generative  changes   in  tlie  cartilages   and   atheroma   of  the   blood-vesdels  «w  | 
present  in  these  cases. 

Keloid,— The  frequent  occurrence  of  keloid  in  the  lobule  of  the  ear  ha*  j 
already  l>een  noted  under  tuuiors.     The  condition  is  most  commonly  obserrfJ 
among  negro  women.     (See  Tumors.) 

Perichondritis  of  the  Cartilages  of  the  Ear, — PericViondritis  of  the  cartilage 
of  the  ear  is  a  rare  condition.  It  is  attended  hy  swelliug  of  the  ear,  sometiines 
with  pain,  acute  inHauimation,  and  the  fonnation  uf  an  ahscess,  more  ♦•ftcii 
not.     If  sup|iuration  occurs,  fistulous  tracts  often  remain  for  many  nmnrha, 

Tumors  of  the  External  Ear* — Aufjivma  occurs  up>n  the  ear  as  angiow'^ 
simplex,  or  as  a  part  of  a  cirsoid  aneurism  of  the  scalp.  Sarcoma  is  ram 
Epiihelioma  of  the  sujK?rficial  or  infiltrating  variety  is  common.  IkmoU 
cysts  may  occur  either  in  front  of  or  behind  the  ear,  and  sebaceous  qii*» 
usually  of  the  posterior  surface  of  the  auricle,  are  not  rare. 

Atresia. — ^Atr<-siii  of  the  exferiud  auditory  meiifus  may  be  complete  or  f«»^ 
liid  ;  if  rongenitaU  it  is  usually  associate*!  witli  ini]ierfect  development  of  tb 
orii^au  rd'  (jrariuij.  Tlir  aecjiiire^l  f()ruis  may  he  of  jinv  extent  from  a  su]K^rfi<''^' 
riTig-slja]>ed  contraction  to  couipletu  obliteration  of  the  canal;  no  sijecial  ^ii^ 
liostic  signs  can  be  given. 


Fm  178.  —  BoXE-ii's  ENCHoNnnoMA  (Fightkh's 
Kah),  Photograph  of  J.  V.,  pugilist^  agetl  thirly- 
fcmr. 
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Wounds  of  the  External  Auditory  Canal. — ^Wounds  of  the  external  auditory 
Dal  are  not  generally  dangerous  unless  they  involve  the  tympanic  membrane 
the  posterior  wall  of  the  bony  canal^  or  become  infected.  Fracture  of  the 
erior  wall,  from  blows  upon  the  chin,  has  been  spoken  of  under  Dislocations 
the  Jaw,  and,  as  was  there  stated,  the  condyle  of  the  jaw  has  been  driven 
rard  through  the  bone,  into  the  middle  fossa  of  the  skull,  by  extreme  degrees 
•^iolence.  Fractures  of  the  posterior  wall  of  the  canal  occur  most  often  with 
ftures  of  the  base  of  the  skull  through  the  middle  fossa;  the  signs  and 
ptoms  have  been  fully  described  under  Fractures  of  the  Base.  The  diag- 
s  of  fractures  of  the  anterior  wall  of  the  bony  canal  is  to  be  made  from 
history  of  a  fall  or  blow  upon  the  chin,  the  presence  of  hemorrhage  from 
external  meatus,  and  the  deformity,  recognizable  by  examining  the  external 
itory  canal  with  a  speculimi  or  a  probe,  or  both,  after  washing  away  the 
d  with  sterile  salt  solution.  Very  serious  and  even  fatal  injuries  may  be 
5ed  by  the  accidental  or  intentional  introduction  of  caustic  liquids  or  of 
ten  metal  into  the  ear.  The  diagnosis  is  to  be  made  from  the  history, 
n  the  very  severe  pain,  from  the  evidences  of  a  bum,  or  from  inflammation, 
he  presence  of  a  mass  of  metal  together  with  a  burn  in  the  external  auditory 
al.  If  the  material  has  entered  the  middle  ear,  there  is  usually,  also,  total 
fness. 

Fnninele  of  the  External  Auditory  Canal. — Furuncle  of  the  external  auditory 
al  occurs  as  the  result  of  digging  in  the  ears  with  unclean  instruments ;  as 
econdary  process  following  the  discharge  of  pus  from  the  middle  ear,  or 
hout  apparent  cause.  There  may  be  but  one  furuncle,  or  a  series  of  them 
ur,  one  after  the  other.  When  the  furuncle  is  situated  close  to  the  external 
litory  meatus  it  may  usually  be  seen  without  difficulty;  when  it  is  more 
ply  seated,  the  general  swelling  of  the  skin  lining  the  canal  is  usually  so 
at  that  it  is  hard  to  examine  the  deeper  portions  of  the  canal.  The  pain 
these  furuncles  is  extreme,  and  is  of  a  throbbing,  intense  character,  worse  at 
:ht.  Rupture  of  the  furuncle  is  followed  by  a  discharge  of  pus  from  the 
and  relief  of  the  pain,  but  other  furuncles  are  apt  to  form,  when  the  severe 
n  will  return.  A  thorough  examination  of  the  ear  of  these  patients  with 
peculum  is  practically  impossible  without  a  general  anesthetic.  Cocain  has 
n,  in  my  experience,  ineffective. 

Diffuse  Tnflammation  of  the  External  Auditory  Canal. — ^Diffuse  inflammation 
the  external  auditory  canal  may  occur  of  any  degree  of  severity  from  a  slight 
Iness  and  swelling  up  to  a  severe  phlegmonous  inflammation,  with  involve- 
nt  of  the  periosteum.  A  bad  form  of  this  condition  is  not  infrequent  in 
course  of  diabetes,  and  a  diffuse  inflammation  in  this  region  should  lead 
an  examination  of  the  urine  for  sugar.  If  the  tissues  are  greatly  swollen, 
vill  be  impossible  to  introduce  a  speculum  and  examine  the  tympanic  mem- 
ne,  and  thereby  exclude  inflammation  of  the  middle  ear.  In  some  cases 
swelling  and  redness  will  extend  to  the  skin  covering  the  mastoid  proc*ess. 
I  subjective  symptoms  of  inflammation  of  the  external  auditory  canal  merely, 
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are  pain,  noises  in  the  ear,  and  partial  deafness;  but  unless  tlie  canal  Is  en- 
tirely occluded  by  the  swelling,  the  deafness  will  be  much  less  marked  than  is 
the  case  with  inflammation  of  the  middle  ear.     The  ear  may  be  very  carefully 
washed  out  with  warm  sterile  salt  solution,  and  if  the  deafness  then  disappears, 
inflammation  of  the  middle  ear  is  excluded.      Swelling  of  the  preauricular    i 
lymph  nodes  favors  the  diagnosis  of  inflammation  of  the  external  ear.    Swell- 
ing of  a  lymph  node  over  or  behind  the  mastoid  process  indicates  inflamma- 
tion of  the  middle  ear.     Moreover,  the  swelling  of  the  skin  in  otitis  externa 
is  more  marked  than  that  of  the  deeper  tissues ;  the  groove  between  the  ear  and 
the  mastoid  process  is  often  obliterated.     Periostitis  of  the  mastoid  process  is 
accompanied  by  swelling  of  the  periosteum  rather  than  of  the  skin.    The  groove 
usually  remains  discernible.     The  phlegmonous  variety  of  inflammation  may 
be  attended  with  severe  septic  symptoms,  involvement  of  the  periosteum  and 
bone,  sinus  phlebitis,  meningitis,  and  pyemia. 

Accumulated  Cerumen  (Ear  Wax)  in  the  External  Auditory  CanaI.~Accn- 
mulated  cerumen  in  the  external  auditory  canal  may  cause  partial  deafness  if 
it  entirely  fills  the  caliber  of  the  canal,  ringing  in  the  ears,  a  sensation  of  itch- 
ing, of  a  foreign  body  in  the  ear,  sometimes  giddiness.  These  plugs  of  wax 
can  sometimes  be  seen  as  dark-brown,  almost  black,  masses  by  placing  the 
patient  so  that  a  strong  light  falls  into  the  ear,  and  by  drawing  the  external 
ear  upward,  outward,  and  backward,  or  by  the  introduction  of  an  ear  specuhim, 
and  illuminating  the  interior  of  the  ear  by  natural  or  artificial  light  reflected 
into  the  ear  from  a  suitable  concave  mirror. 

Foreign  Bodies  in  the  External  Ear. — Foreign  bodies  of  the  most  varied 
description  may  be  introduced  into  the  external  auditory  canal,  either  by  acci- 
dent or  design.  The  majority  of  these  patients  are  children.  The  bodies  usu- 
ally remain,  if  let  alone,  in  the  cartilaginous  portion  of  the  canal,  unless,  as  is 
rarely  the  case,  they  are  maggots,  fleas,  flies,  or  other  live  creatures,  which 
may  find  their  way  beyond  the  narrowest  portion  of  the  canal  at  the  junction 
of  the  cartilaginous  and  bony  sections.  Unskillful  efforts  at  removal  may 
cause  wounds  of  the  t^-mpanic  membrane ;  or  the  foreign  body  may  be  forced 
into  the  middle  ear.  The  presence  of  a  foreign  body  may  cause  no  symptoms 
at  all ;  or,  if  it  rests  against  the  tympanic  membrane,  it  may  cause  ringing  in 
the  ear  or  giddiness;  if  it  fills  the  canal,  it  will  cause  partial  deafness,  h 
some  cases  a  foreign  body,  if  infected,  may  cause  inflammation,  attended  by 
pain,  swelling,  and  a  discharge  from  the  ear.  The  presence  of  insects,  if  alive, 
will  cause  noises  in  the  ear,  sometimes  pain  and  giddiness.  The  presence 
of  a  foreign  body  in  the  ear  is  determined  by  inspection,  either  direct  or  through 
a  si)eculum.     The  diagnosis  is  usually  not  difficult. 

TYMPANIC    MEMBRANE 

Injuries  of  the  Tympanic  Membrane. — The  tympanic  membrane  may  be  in- 
jured by  direct  or  indirect  violence.     The  injuries  from  direct  violence  are 
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used  by  the  introduction  of  sharp-pointed  instruments  into  the  ear — sharp 
icks,  etc, — or  occur  from  unskillful  efforts  to  extract  foreign  bodies.  The 
juries  by  indirect  violence  are  caused  by  blows  and  falls  upon  the  head,  by 
dden  changes  in  the  atmospheric  pressure  in  the  external  auditory  cajial, 
from  a  box  on  the  ear,  diving  in  deep  water,  working  in  caissons,  fractures 
the  base  of  the  skull,  the  near  discharge  of  large  cannon,  etc.  The  symp- 
ns  and  signs  of  rupture  of  the  tympanic  membrane  are  partly  subjective 
J  partly  objective.  The  subjective  symptoms  are  pain  in  the  ear,  sometimes 
Idiness,  sometimes  faintness  and  vomiting;  there  is  partial  deafness.  If  the 
ury  has  been  caused  by  direct  violence,  the  labyrinth  may  be  injured. 

The  symptoms  of  injuries  of  the  labyrinth  are  sudden  marked  giddiness, 
asea,  and  vomiting.  At  the  moment  of  the  injury  the  patient  usually  has 
}  subjective  sensation  of  a  loud  sound.  The  symptoms  of  cerebral  shock  are 
en  present.  The  subsequent  symptoms  are  giddiness,  difficulty  in  maintain- 
r  equilibrium,  sometimes  a  staggering  gait.  The  patient  grasps  surrounding 
jects  to  steady  himself,  and  for  several  weeks  may  suffer  from  vertigo  and 
usea,  whenever  he  tries  to  stand  or  sit  up.  In  injuries  of  the  labyrinth  deaf- 
is  will  be  marked,  and  is  usually  complete  in  the  affected  ear. 

The  immediate  diagnosis  of  ruptures  of  the  tympanic  membrane^  while 
may  usually  be  inferred  from  the  history,  the  bleeding,  and  other  signs  and 
niptoms  already  described,  is  not  always  capable  of  verification.  The  exter- 
1  auditory  canal  is  usually  filled  w^ith  a  mixture  of  fluid  and  clotted  blood, 
d  the  tympanum  cannot  be  inspected  until  this  is  removed.  It  would  be 
iwise  under  these  conditions  to  clear  the  canal  w^ith  a  syringe  and  warm  water, 
cause  of  the  danger  of  forcing  infectious  material  into  the  middle  ear.  The 
ood  may,  however,  be  gently  wiped  away  with  small  pieces  of  sterile  cotton 

gauze.  The  ear  drum,  when  exposed,  will  often  show  extensive  ecchymosis 
to  its  substance.     The  seat  of  the  rupture  will  ap])ear  as  an  ecchymotic  spot, 

streak,  in  the  membrane,  or  there  may  be  a  ragged  tear  filled  with  blood  clot, 
he  membrane  near  the  rupture  will  be  the  seat  of  ecchymosis,  more  or  less 
idespread.  The  rupture  may  be  in  any  part  of  the  membrane,  but  is  more 
unmonly  in  the  lower  half.  There  is  usually  but  one  perforation,  although 
ere  may  be  several.  Ruptures  by  indirect  violence  are  rarely  followed  by 
ifection.  Those  caused  by  direct  violence  with  unclean  instruments  may  be 
'Uowed  by  suppurative  inflammation  of  the  middle  ear. 

The  medico-legal  question  is  sometiiiies  raised  as  to  whether  deafness,  fol- 
wing  an  injury  to  the  ear,  is  due  to  the  accident  itself,  or  to  antecedent  dis- 
ise  of  the  ear.    This  question  can  sonietiines  be  answered,  very  often  it  cannot. 

the  patient  can  l)e  examined  soon  after  the  alleged  injury,  ecchymosis  in  the 
nipanic  membrane,  and  the  absence  of  the  siii:ns  of  a  chronic  inflaniniatory 
^ion  of  the  middle  ear,  speak  for  a  traumatic  origin.  An  extensive  well- 
Jnded  loss  of  substance  in  the  tyiii])anic  membrane,  with  thickening,  a  purulent 
ioharge  from  the  ear,  will  point  rather  to  antecedent  disease  of  the  middle  ear. 
fection  may,  however,  have  followed  the  injury,  and  in  many  cases  it  will 
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be  impossible  to  say  whether  or  not  the  condition  is  due  to  the  accident  or  ^ 
antecedent  disease. 

EXAMINATION   OF   THE   EAR 

Although  the  diseases  of  the  ear  are,  at  the  present  time,  almost  exclusively 
in  the  hands  of  sjx^cialists,  a  brief  description  of  the  methods  used  in  examin- 
ing the  ear  seems  necessary  in  this  place.  The  methods  of  examination  are: 
By  direct  inspection  of  the  external  auditory  canal ;  inspection  of  the  canal 
and  of  the  tjiupanic  membrane  through  a  speculum  (otoscopy)  ;  catheterization 
of  the  Eustachian  tulx?;  further,  the  procedures  of  Politzer  and  Valsalva;  the 
diagnostic  auscultation  of  the  ear  with  the  auscultation  tube;  finally,  testing 
of  the  hearing. 

Direct  Inspection  of  the  External  Anditory  Canal. — The  examination  of  the 
external  auditory  canal  is  conducted  by  daylight  or  by  artificial  light  Day- 
light is  preferable  because  the  normal  color  of  the  tympanic  membrane — a  pearl 
gray,  with  a  tinge  of  blue — is  perceived  ;  by  gaslight  or  electric  light,  it  appears 
yellow,  with  a  tinge  of  red.    A  head  or  hand  mirror,  concave,  perforated  at  the 
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Fig.  179. — Gruber's  Aural  Speculum.  Fio.  180. — Politzer'b  Hard-Rubber  Acbal 

Speculum. 

center,  and  two  inches  and  three  fourths  in  diameter  and  a  focal  distance  of 
six  inches,  is  generally  used  to  cast  reflected  lights  into  the  ear.  The  mirror 
may  be  held  in  the  hand,  or  an  ordinary  laryngoscopic  head  mirror  may  be 
substituted,  and  worn  on  the  forehead ;  or  one  or  other  of  the  small  electric 
headlights  in  common  use  may  be  used,  if  convenient.  The  source  of  illumina- 
tion may  be  daylight — preferably  with  a  northern  exposure;  a  buirs-eye  with 
an  Argand  burner ;  or  an  electric-light  bulb ;  or  the  electric  headlight,  as  stated. 
Direct  sunlight  is  undesirable. 

Inspection  of  the  Canal  and  of  the  Tympanic  Membrane  throngli  a  Specnlua. 
— Two  varieties  of  specula  are  in  common  use — that  of  Gruber,  made  of  metal 
and  elliptical  on  section,  and  that  of  Politzer,  made  of  hard  rubber  and  circu- 
lar on  section.  They  are  made  usually  in  three  sizes.  Further,  in  order  to 
determine  the  mobility,  and  some  other  qualities  of  the  tympanic  membrane, 
some  modification  of  Siegel's  pneumatic  otoscope,  or  Brunton's  otoscope,  may 
be  used.  These  instruments  consist,  essentially,  of  a  small  air-tight  box  of  hard 
rubber  or  metal  attached  to  an  ear  speculum.  The  interior  of  the  box  is  con- 
nected with  a  rubber  tube  and  hand  bulb.  In  one  side  of  the  box  there  is  a 
glass  window  or  lens.     The  speculum  of  the  apparatus  being  introduced  into 
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the  external  auditory  canal,  i\w  surgeon  may  examine  tlie  tympanic  membrane 
tliroii^^*  the  window,  and  liv  means  of  tlie  Iiand  bulb  connected  with  the  appa- 
ratus*    the  air'j)res5ure   niam   the  membrane  may   l>e   increased   or   diuiinislied, 
caii^>*^  ^^  **^  move  back  and  furtli,  and  become  more  concave  or  convex,  as  tbo 
ease    may  be.     Its  degree  of  mrtbility^  nunmil  or  abnormal;   the  presence  of 
adhesion;  of  atrophy;  rigidity,  etc.,  may  thus  be  noted  umler  the  control  of  the 
eve-        A  g04xl  instrument  itf  tins  kind  is  now  made  by  the  ''  Eleetro-Surg^ieal 
IiistTunjent  Company/'  of  lioehcster,  N.  Y.     In  order  to  ]nsc*rt  the  ear  specu- 
lum    |*roperIy  the  canal  must  be  made  straight  by  drawing  the  external  ear 
upward  and  backward  ;  a  speculum  of  suitable  size  is  then  ius4-rted  very  gently 
into    tlie  canal,  until  it  has  passed  the  juneti*in  of  the  bony  and  cartilaginous 
IMzirtions,  when  it  will  sometimes  stay  of  itself;  or  the  surgeon  may  continue 
the  traction  ujion  the  auricle,  upwanl  and  backward,  with  the  third  an<l  fourth 
fingers  of  bis  hand,  while  holding  the  sfK^eiilum  between  his  fore  linger  and 
tbiinib. 

If  the  ear  contains  epithelial  masses  or  wax,  which  obstruct  the  view,  they 
must  be  wntsbed  out  by  a  stream  of  warm  sterile  salt  sidutitm  or  boric  acid, 
dirt<^ted  obliquely  upward  against  the  wall  of  the  canal  by  means  of  a  large 
hand  syringe.     The  washing  nmst  lie  done  gently,  else  the  patient  may  suifer 
from  giddiness,  or  even  faintness.     The  ear  is  then  carefully  dried  with  bits  of 
sterile  ct^tton  or  gauze,  held  in  tlie  angular  ear  forceps,  and  the  sjieeulnm  rein- 
serted.    W'TY  hard  plugs  of  wax  sometimes  resist  efforts  to  wash  them  out 
If  tlie  ojjcrator  is  skillful,  such  may  l>e  rt^moved  l>y  a  scoop,  curette,  or  forceps. 
If  n<jt,  it  is  best  to  soften  the  plug  by  dr<ip]Hng  into  the  ear  a  warm  saturated 
suIutJon  of  sodium  bicarbonate  containing  a  little  glycerin.     Reptnited  appli- 
catit:>ns  may  suffices  in  the  course  of  half  an  htuir  to  soften  the  plug  sutRciently 
so    lluit  it  can  then  Ik?  washed  away.     In  some  instances  it  may  be  necessary 
to  l^ave  the  alkalin  stdnfion  in  the  ear  overnight  protected  by  a  plug  of  cotton. 
The  normal  eardrum  is,  as  staled,  of  a  [x^arl-gray  color  when  viewed  by 
davlight,  with  a  slightly  bluish  cast.      By  artiticial  light  it  apy>ears  reddish- 
yellow.     The  circumferenc*e  of  the  eardrum  is  marked  by  a  white  line.      In 
tho    upper  half  of  rhe  mendirane,  extending  from  in  front,  downward  and  back- 
Wai-<1,  to  the  middle,  is  seen  the  so-called  "  handle  ''  of  the  malleus ;  its  short 
process  is  seen  as  a  white  prominence  near  the  ujjjx^r  and  anterior  border  of 
llio   membrane.     In  the  lower  and  anterior  quadrant  is  seen  a  bright  cone-shaped 
area  of  reflected  light,  which  extends  from  the  center  of  the  eardrum,  down- 
waird  and  forward,  nearly  to  its  borden     The  surface  of  the  membrane  is  not 
noi-nially  a  plane,  luit  exhibits  several  folds  and  cavities.     On  account  of  its 
obliqiie  pasition,  and  of  the  concavities,  the   posterior  and  upper   portion  is 
viewed  obliquely ;  the  anterior  and  lower  portion  is  more  at  right  angles  to 
tlie   line  of  vision.     The  eardrum  is  of  varying  degrees  of  transparency,  both 
in  health  and  disease.     Above  the  short  process  of  the  malleus  there  is  a  small 
area  known  as  ShrapnelFs  membrane,  or  the  flaccid  portion  of  tiie  eardrum. 
It  leads  into,  or  forms  a  part  of,  the  floor  of  tlie  space  known  as  the  epityin- 
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panum.  In  examining  the  tympanum  its  color  should  be  noted,  whether  it 
is  translucent  or  thickened ;  whether  there  are  localized  opacities  or  chalky 
deposits;  whether  the  membrane  bulges,  from  fluid  in  the  middle  ear,  oris 
retracted.  If  retracted,  the  short  process  of  the  malleus  w^ill  appear  more 
prominent,  the  long  process  will  appear  foreshortened,  and  the  conical  depre»- 
sions  or  folds,  in  front  of  or  behind  it,  will  appear  deeper,  and  the  light  cone 
may  be  displaced  or  changed  in  shape.  In  order  to  determine  the  mobility 
of  the  membrane,  SiegePs  pneumatic  otoscope  may  be  used,  or  one  of  ihe  more 
recent  modifications  of  this  instrument. 

Methods  of  Testing  the  Hearing. — In  order  to  test  the  acuteness  of  hearing 
the  ticking  of  a  watch  may  be  used.  The  ears  should  be  alternately  stopped 
by  putting  the  index  finger  in  the  meatus,  and  the  distances  at  which  Ae 
patient  ceases  to  hear  the  watch  in  each  ear  may  be  alternately  tested  and  com- 
pared ;  or,  the  voice,  either  in  whispered  or  spoken  w^ords,  may  be  used  in  the 
same  way.  The  tuning  fork  may  be  used  to  determine  whether  the  disease 
is  in  the  conducting  apparatus  of  the  middle  ear,  or  in  the  organ  of  hearing  in 
the  labyrinth.  For  this  purpose  a  small  tuning  fork,  usually  in  the  key  of 
"  C,"  vibrating  five  hundred  and  twenty-eight  times  a  second,  is  set  vibrating 
and  held  close  to  the  ear.  Under  normal  conditions  the  note  will  be  heard 
louder  and  longer  in  this  w^ay  than  when  the  base  of  the  fork  is  placed  in 
contact  with  the  mastoid  process — that  is  to  say,  the  aerial  conduction  is  better 
than  the  bony  conduction.  In  deafness  arising'  from  the  auditory  canal  or 
from  the  middle  ear,  the  tone  will  be  heard  louder  and  longer  when  tlie  fork 
is  placed  in  contact  wnth  the  skull.  When  bone  conduction  is  lost,  it  indicates 
that  the  organ  of  hearing  in  the  labyrinth  is  at  fault,  and  the  same  is  tnie 
when  the  hearing,  though  imperfect,  is  better  by  aerial  than  by  bone  condufr 
tion.  If  the  handle  of  the  fork  is  introduced  into  the  external  auditory  meatus 
of  one  side,  and  the  patient  hears  the  vibratory  note  only  in  the  opposite  ear, 
w^e  may  be  sure  that  the  organ  of  hearing  of  the  ear  in  \vhich  the  tuning  fork 
is  placed  is  destroyed. 

Schwartze  gives  this  among  other  methods  for  detecting  simulated  deafness: 
The  healthy  ear  is  plugged  wnth  cotton  or  with  the  finger;  if,  then,  the  patient 
states  that  he  does  not  hear  loud,  or  moderately  loud,  spoken  words,  he  exag- 
gerates, or  does  not  speak  the  truth.  The  tuning  fork  may  be  used  in  a  simi- 
lar manner ;  the  sound  ear  may  be  stop]^ed  with  the  finger,  and  the  timing  fork 
placed  anywliere  upon  the  skull ;  if,  then,  the  patient  says  he  hears  nothing,  he 
is  simulating.  It  is  a  good  plan  in  making  the  various  tests  of  hearing  to 
request  the  i)atient  to  keep  his  eyes  closed. 

Tests  of  Bony  Conduction  {^^■e})ers  Test,  Rinne's  Test). — Tests  of  bony 
conduction  of  sounds  may  be  made  with  a  watch  or  a  tuning  fork.  In  normal 
cases,  if  the  external  auditory  meatus  be  stopj>ed  on  both  sides  with  the  finger 
tips,  and  a  watch  be  placed  in  contact  with  the  mastoid  process,  the  teeth,  or 
the  temporal  region,  the  ticking  of  the  w^atch  will  still  be  perceived.  In  cases 
of  partial  deafness  a  positive  result  of  this  experiment  indicates  that  sound 
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perceptions  in  the  labyrintb  are  gtill  present,  altlmuirli  not  DeeeflsariTv  ]»erfect. 
Sboultl  the  results  be  iieirative,  we  eannot  rnneliulp,  frmn  iliia  si^  alnne,  tliat 
the  aeouBtic  nerve  is  paralyzt*il ;  sinoe,  in  jhtsuus  *)ver  lifty  years  <if  age  and 
in  sonje  inteniiittent  fun(*tii>Tial  distnrhniiei^s  of  hearinf^,  the  wateh  may  not 
be  beard^  although  the  hearin*^  may  be  practically  normal  (Politzer).  The 
diagnostic  value  of  the  exj^erimeut  ia  chiefly  tliis,  that  if  an  individnal  is 
notably  deaf  for  sounds  transmitted  by  aerial  condition,  and  still  hears  the 
ticking  wateh  placed  in  contact  v^ith  the  skull  plainly,  he  h  prohahly  snffering 
from  deafness  due  to  a  disorder  of  the  cc  ndncting  apparatus.  Tf  the  result 
of  the  experiment  is  negative^ — i.  e,,  the  ticking  not  perceived  by  hoiiy  conduc- 
tion and  the  patient  is  yoimg^it  indicates  a  serlmis  cllstiirhance  of  liearing,  and 
is  therefore  of  rather  imfavorahle  significance  (Polhik). 

Wefjprs  T^.v/.— If  a  vibrating  tuning  furk  iffi  jilaccd  in  contact  Avith  the  skull 
of  an  individual  with  normal  licaring,  the  tune  \vjll  be  either  heanl  in  both  ears 
alike  or  referred  to  the  point  of  contact  of  the  fork  with  the  skull.     If,  now, 
one  ear  be  stopped  with  the  finger,  the  sound  will  at  once  be  lieard  in  that  ear 
**  Weber  is  laieralizcd  on  (be  side  where  aji  ohdrudion  cxisis  in  ike  conduct- 
ing apparaius.^^     If  one  ear  after  the  other  be  stopped,  or  one  more  firmly 
stitpjjed  than  the  other,  the  tone  will  always  bo  beard  more  distinctly  in  the 
ear  where  tlie  greater  obstruction  exists  in  the  conducting  apparatus.     \VelK?rs 
test  is  especially  valuable  in  diiferentiatiiig  between  affecfion.s  of  the  sound- 
conducting  and  the  sound-perceiving  ineehanisms.    If  deafness  in  one  ear  exists, 
and  the  tone  of  the  fork  is  heard  by  bony  c*>nilnetion  more  distinctly  in  that 
ear^  a  defect  in  the  conducting  apparatus  of  that  ear  is  surely  present.     When 
partial  deafness  is  present  in  both  ears,  and  the  fork  is  heard  more  distinctly 
iu    (he  worse  ear,  the  same  conclusiim  can  Iwj  drawn.     In  case  one  ear  only 
ia    denf,  and  Weber*s  test  is  latcralizt'd  in  the  sound  ear,  a  conclusion  of  dis- 
ease of  the  soimd'pereeiving  apparatus   (acoustic  ner\'e)   can  only  be  drawn 
in    the  presence  of  a  positive  Rinne's  test,  and  some  other  conditions  which 
will  probably  require  the  expert  judgment  of  an   ear  specialist  to  interpret 
correctly, 

Einne's  Test, — If  a  vibrating  tuning  fork,  best  of  large  size  and  low  pitch, 

is    placed  upon  the  mastoid  process  of  an  individual  with  n<u"mal  ears,  tlie  tone 

vnrWi  he  beard  fnr  a  certain  time,  and  gradually  cease  to  be  perceived.     If,  now, 

without  striking  the  fork  again,  it  be  removed  from  the  bone  and  its  tines  be 

beld  close  to  the  extenial  auditory  meatus,  the  sound  will  again  1)6  pert*eived 

for  a  certain  time.    The  result  of  the  exi^>eriment  is  positive.     ''  Positive  Kinne  " 

— -i.  c,  the  sound  is  heard  longer  by  air  conduction  than  by  bone  conduction. 

In  many  cases  of  disease  of  the  conducting  apparatus  the  test  will  be  negative. 

i      Tlie  tone  will  be  heard  longer  and  lictter  by  bone  conduction  than  by  air  con- 

l     <hu'tion.    The  fork  removed  from  the  bone  anrl  placed  near  the  ear  is  not  heard, 

I    "2fegative  Kinne."     The  diagnostic  value  of  Rinne's  test  has  certain  limita- 

^    tions.    If  the  test  is  negative,  the  more  the  efRcieney  of  l>one  conduction  exceeds 

tLat  of  air  conduction,  the  giTuter  the  likelihood  of  disease  of  the  conducting 
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apparatus.  A  positive  result,  on  the  other  liand,  makes  a  defect  of  the  au^^^-- 
nerve  prohahle  only  when  sonnd  perception  hy  bone  conduction  is  very  ^^^^^^fy 
decreased,  and  other  signs  and  symptoms  point  to  disease  of  the  nerve  {J^o^^^y- 

It  is  found  that  disturbances  of  the  conducting  apparatus  are  more  zf^^^^ 
cause  deafness  for  low  notes.     Such  deafness  is  common  in  acute  and  cbr^^^ 
inflammation  of  the  middle  ear.     AflFections  of  the  acoustic  nerve  are  apt  ^^ 
cause  deafness  for  high  notes.     These  facts  are  utilized  in  diagnosis  bv  usiBf 
a  series  of  timing  forks  ranging  from  a  low  to  a  high  pitch,  and  GaltoB's 
whistle. 

Catheterization  of  the  Eustachian  Tnbe. — Catheterization  of  the  Eustachian 
tube  is  used  to  determine  the  permeability  of  the  tube — i.  e.,  whether  a  free 
communication  exists  between  the  pharynx  and  the  middle  ear;  to  detennine 
the  mobility  of  the  tympanic  membrane;  to  detect  the  presence  of  exudates  of 
various  kinds  in  the  middle  ear;  and,  sometimes,  to  detect  the  presence  of 
perforations  of  the  tympanic  membrane.  The  therapeutic  uses  of  the  Eu- 
stachian catheter  do  not  concern  us  here.  Eustachian  catheters  are  made  in 
several  sizes,  of  hard  rubber  or  metal.  The  catheter  is  inserted  into  the  orifice 
of  the  Eustachian  tube  through  the  nose  by  one  of  two  methods. 

FiBST  Method. — The  patient's  head  should  be  supported  by  the  back  of  a 
chair  or  the  wall.     The  catheter  is  held  lightly  between  the  finger  and  thumb, 
near  the  handle,  with  the  beak  directed  downward.    The  surgeon  sits  or  stands 
in  front  of  the  patient,  places  the  fingers  of  his  empty  hand  upon  the  patient's 
forehead,  and  w^ith  his  thumb  elevates  the  tip  of  the  nose,  so  as  to  bring  the 
opening  of  the  nostril  al)ove  the  level  of  the  floor  of  the  nasal  cavity.    The 
catheter  is  then  very  gently  pushed,  beak  downward,  backward  along  the  floor 
of  the  nose,  until  it  touches  the  posterior  pharyngeal  wall.     It  is  then  with- 
drawn until  tlie  beak  comes  in  contact  with  the  posterior  surface  of  the  soft 
palate.    By  means  of  the  handle,  the  beak  is  then  rotated  upward  and  outward, 
until  the  ring  on  the  handle  points  to  the  outer  canthus  of  the  eye  on  that  side.  ^ 
The  point  should  then  be  at  the  orifice  of  the  Eustachian  tube,  in  which  it  1 
should  readily  engage.     Its  introduction  is  sometimes  aided  by  asking  the  ii 
patient  to  swallow.     If  the  catheter  is  in  the  tube  it  is  firmly  held,  and  can  | 
be  neither  rotated  nor  pushed  forward.     Swallowing  movements  should  cause    i 
the  catheter  to  move,  but  speaking  and  swallowing  should  not  be  interfered  : 
with  by  the  presence  of  the  catheter.     Moreover,  the  injection  of  air  through  [ 
the  catheter,  by  means  of  Politzer's  bag,  should  be  distinctly  felt  by  the  patirtt 
to  distend  the  middle  ear,  and  by  the  use  of  the  auscultation  tube  the  surgeon  { 
should  hear  it  also. 

Skcond  Method. — The  catheter  is  introduced  through  the  nose,  tf  : 
before,  until  the  beak  comes  in  contact  with  the  posterior  w^all  of  the  pharynx. 
The  beak  of  the  catheter  is  then  rotated  toward  the  opposite  side  of  the  pharynx 
until  it  is  horizontal.  The  catheter  is  then  withdrawn  until  a  sense  of  resist- 
ance is  felt  as  the  curved  beak  comes  in  contact  with  the  septum  of  the  noae; 
the  catheter  is  then  rotated  so  that  its  l)eak  passes  through  a  little  more  than  1 
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Fio.  181.— PuLJTZEn's 
A  III- Bag. 


a  seniieircle,  at  first  dowinvard,  and  then  npvvard,  toward  the  orifice  of  the 
Eustachian  tnbe,  until  the  ring  on  the  handle  is  directed  toward  the  outer 
angle  of  the  eye*  The  l)eak  is  then  in  position  to  enter  the  Eustachian  tul»e. 
In  the  presence  of  marked  deformity  or  narrowing  of  tlie  nasal  fossa,  or  of 
tumors,  adenoid  growths^  or  other,  in  the  pharynx  in  ehihlren,  in  acute  inflinn- 
mations  of  the  Eustachian  tube,  in  the  nervous  and  hysterical,  and»  in  some 
instances,  where  the  f>]x^rntion  i.^  followed  by  coughing,  retcln'ng,  etc,  the  intro- 
duction of  the  eatlieter  is  flifficult  or  ini]>racticable, 

Politzer's  Method  of  Testing  the  Eustachian  Tube, — Another  method  of  de- 
termining the  permeability  of  the  Eiist^ichJan  tube  and  of  iuHating  the  middle 
ear    is   by   means   of   Politzer's    bag.      The 
inatrument   consists    of    a    soft-rubber   bag 
about  the  size  of  a  man's  fist,  with  a  hole 
on  one  side^  which  can  be  closed  by  the 
finger.     A  soft-rubber  tube  is  attached  to 
The  bag  and  has  a  harH-rublx-T  nozzle  at  the 
end  of  it  for  insertion  into  the  nose.     In 
(Nmjunction  with  this  apparatus  the  auscul- 
iiition  tube  is  usefuL     It  consists  of  a  piece 
of  soft-rub!M?r  tubing  of  suitable  length,  into 
eitljer  end  of  which  is  inserted  a  bard-rubber 
nozzle  of  such  size  that  it  fits  tightly  into 
(lie  externrtl    auditory  meatus.      When  the 
wiihUv  ear  is  to  be  inflated  by  the  Eusta- 
chian catheter  or  the   Politzer's   bag,   the 
surgeon   introduces   one   of   the   nozzles   of 
the  auscultation  tube  into  his  own  ear  and 
the  other  into  the  ear  of  the  patient.     The  surgeon  can  then  plainly  licar  the 
iioriiial  and  pathological  a^junds  produced  when  air  enters  the  middle  ear  of 
t^*e    paticnr. 

l^olitzers  bag  is  used  according  to  the  directioua  of  its  inventor  in  tlie  fol- 
o%viiig  w*ay: 

The  patient,  seated  in  a  chair,  takes  a  little  water  in  his  mouth,  which  he  is 
Tec|iiired  to  swallow  wlion  told.    The  surgeon,  standing  on  the  patient's  right,  intro- 
duees  the  nozzle  of  tlie  I'olitzer  Ijag  (see  Fig.  181)   1  cm.  into  the  corresponding 
na^a^l  orifice,  and  then  compresses  with  the  left  thumb  and  forefinger  the  alse  of  the 
noee  closely  around  the  instrument.     The  patient  is  next  told  to  perform  an  act  of 
swallowing^  and  at  the  same  moment  the  surgeon  expels  the  air  from  the  inflating 
bag  with  his  right  hand.    By  the  condensation  of  air  produced  in  the  nasopliarynx 
b  this  manner,  the  ilosnre  efTccted  by  the  soft  palate  is  forced  open,  and  its  vibra- 
tions ^ive  rise  to  a  dull,  gurgling  sound,  which  frequently,  if  not  always,  may  he 
token  as  an  indication  that  the  air  has  entered  into  the  middle  ear.    The  majority 
of  the  patients  experience  at  the  same  time  the  subjective  sensation  of  a  current  of 
air  entering  both  tympanic  cavities. 
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Valsalva's  Method  of  Inflating  the  Middle  Ear. — The  patient  stops  his  noe- 
trils  by  pinching  his  nose  between  his  finger  and  thumb,  closes  his  mouth,  makeB 
an  expiratory  effort,  and  at  the  same  instant  swallows.     The  act  of  swallowing   | 
tends  to  relax,  or  to  open  the  Eustachian  tube,  and  air  under  pressure  is,  under   j 
normal  conditions,  forced  into  both  middle  ears.     If  the  effort  is  successful,   , 
the  patient  hears  a  fairly  sharp  snap  in  both  ears,  and  feels  a  sense  of  disten-  \ 
tion.     The  sounds  heard  by  the  surgeon  under  pathological  conditions  with  the 
auscultation  tube  as  air  enters  the  middle  ear  are  of  a  varied  character,  and 
their  pathological  significance  can  hardly  be  learned  except  by  considerable 
practice.     Normally,  the  air  may  be  heard  to  enter  the  middle  ear  with  a 
sharp,  clean-cut  popping,  or  friction  sound.     If  the  ear  is  filled,  or  partly  ; 
filled,  with  an  exudate,  the  character  of  the  sounds  heard  will  vary  with  the 
physical  quality  of  the  exudate.      If  it  is  thin  and  watery,  the  sound  will 
be  a  fine  bubbling;  if  the  exudate  is  thick  and  viscid,  a  coarse  bubbling  sound 
will  be  heard ;  if  the  exudate  is  very  thick  or  dry,  the  sound  will  resemble  the  | 
friction  sounds  of  dry  pleurisy.     If  the  eardrum  is  perforated,  a  characteristic  j 
squeaking  or  whistling  sound  w411  be  produced.     Many  of  the  diseases  of  the 
ear  require  such  special  skill  for  their  recognition  that  their  diagnosis  is  not 
likely  to  interest  the  general  surgeon,  and  only  those  diseases  of  the  ear  which 
properly  belong  to  general  surgery  will  be  here  considered. 

THE   MIDDLE   EAR 

Acute  Suppurative  Inflammation  of  the  Middle  Ear. — Acute  suppurative  in- 
flammation of  the  middle  ear  occurs  as  the  result  of  infection  of  the  mucous 
membrane  of  the  middle  ear  with  one  or  other  of  any  of  the  bacteria  capable 
of  causing  suppuration.  The  disease  is  especially  frequent  as  a  comphcation 
of  the  acute  exanthemata  in  children,  and  may  follow  infected  traumatisms 
of  the  tympanum,  erysipelas,  diphtheria,  syphilis,  influenza,  pneumonia, 
typhoid,  or  typhus  fevers.  It  also  may  follow  acute  or  chronic  naso-pham- 
gitis,  tonsillitis,  etc.  The  middle  ear  becomes  acutely  inflamed  and  filled  with 
an  exudate  of  a  mnco-purulent  or  purulent  character. 

The  diagnosis  of  the  disease  is  made  from  the  symptoms  and  signs.  The 
symptoms  are  a  feeling  of  fullness  and  distention  in  the  ear,  which  follows 
immediately  upon  the  inflammatory  closure  of  the  Eustachian  tube.  Theie 
are  ringing  or  buzzing  noises  in  the  ear.  There  may  be  giddiness  or  vertigo 
There  is  deafness  more  or  less  complete.  Pain,  at  first  dull,  then  sharp  and  , 
severe  and  thrf>l)bing.  In  children  there  is  often  fever.  There  may  be  facisl 
paralysis.  There  may  bo  tcndi^noss  over  the  mastoid  process.  The  deafness 
may  be  of  any  grade.  The  tnuiug  fork  shows  that  aerial  conduction  is  dimin- 
ished, bone  foudnction  is  ])ros('nt,  and  often  increased  in  the  affected  ear-- 
i.e.,  Weber's  test  is  latcM'alizcd  in  the  affected  ear.  If  the  labyrinth  becomes 
infected,  bone  conduction  is  lost.  The  dist^ase  may  involve  the  mastoid  antnitn, 
the  petrous  portion  of  the  temporal  bone,  and  cause  pachymeningitis,  menin: 


THE  MIDDLE  EA^ 


613 


gitia,  Biniis  plikliitis,  pyemia,  witli  tlieir  rliaraf^forif^tic  sipns  and  symptoms, 
as  de^criU^d  in  aiiuther  pUtec,  In  liad  ca^es  a  fatal  r<»srilt  may  occur  in  this 
n»ann€*r  in  two  or  tbrw  days  frmu  the  cnmmeiH'fim^iit  of  t\ir  attack.  In  the 
ordinary  cases  examination  of  tlie  tympanic  metidn'ane  shows  hyperemia  of 
the  eardrum,  at  first  localized  liehind  the  mannhriiim,  s<xin  becoming  general; 
followed  by  didlne^s  ami  opacity  of  the  entire  membrane.  As  the  amoimt  of 
exudate  iocrcaftcs  the  mendirane  indgcs  outward^  ii^iiall}^  more  prominently  at 
some  jjarticvdar  pointy  and,  if  unrelieved  by  operation,  ]ierforation  of  the  ear- 
drum xisually  takes  place  at  the  point  of  greatest  bulging,  in  two,  three,  five 
days,  or  longer.  After  the  niptnre  of  the  cardrnm  the  ]iiiin  iianally  sulisides; 
there  is  a  discharge  of  pus  from  the  external  ear,  and,  generally,  a  relief  of  all 
the  symptoms. 

In  little  children  the  symptoms  first  nntitMHl  are  chiefly  tliose  of  pain  and 
of  tenderness  in  the  iTgiou  of  tlie  ear.  Tbey  are  apt  to  cry  out  hjudly  when 
the  ear  is  disturbed  or  washed.  They  also  exhibit  very  marked  constitutional 
6\^jptoms  of  infection.  They  may  have  high  fever,  intense  lieadache,  stufKir, 
and  even  nnconseiousness  and  general  convulsions;  all  of  which  are  quickly 
relieved  by  puncture  of  the  tnnpanic  membrane,  or  a  rupture  of  the  ear- 
drum of  such  size  that  the  pns  has  a  free  outlet  If  the  perforation  is  small, 
the  symptoms  may  diminish  in  severity,  or  get  better,  and  again  grow  worse 

»if  tlie  outlet  is  closed,  or  drainage  im[x^rfect.     After  the  rupture  or  incisiim 
of  the  eardrum  the  discharge  from  the  ear  usually  becomes  thit-ker  and  more 
Wscid,  and  after  a  few  days  changes  to  a  nmco-purulcnt  character,  and  finally 
to  mucus,  after  wliieh  it  ceases.     The  healing  of  the  perforation  in  the  drum 
membrane  takes  place  slowly;  in  favorable  cases  in  al>out  three  weeks.     In 
8<jfiie  cases  the  acute  inflammation  leaves  behind  perman€*nt  changes  in  the  ear- 
drum, and  the  structures  of  the  middle  ear  of  a  hypertrophic  or  sclerotic  char- 
actor,  and  permanently  impaired  hearing.     If  the  pain,  fever,  and  other  con- 
stittitional  symptoms  continue,  or  grow  worse,  after  a  free  disohurge  of  pus 
Jiaa     occurred  tlirough  the  tympanic  tuembrane,  it  indicates  proViable  involve- 
ment of  the  bone,  or  mastotdilis,  or  infection  of  the  interior  of  tlie  skull.     Tliese 
serious  complications  are,  however,  relatively  infrequent  as  the  result  of  acute 
inflammation  of  the  middle  car;  they  are  much  more  comu)on  as  a  complication 
of    the  chronic  form. 

Chronic  Inflammation  of  the  Middle  Ear.^ — Chronic  inflammation  of  the  mid- 
dle    ear  follows  the  acute  forui  of  the  disease  in  a  cnusiiloral)le  proportion  of 
cas^^.     Depressed  states  of  bealthj  imperfect  drainage,   delayed   or  imperfect 
^^pc^xation,  involvement  of  hone,  the  formation  of  granulations  in  the  middle 
^iif,  favor,  or  cause,  the  continuance  of  the  inflammation.     Middle-ear  disease 
cottT  plica  ting  scarlet  fever  seems  [>e(mliarly  lialile  to  assume  a  chronic  form* 
Tlne^  disease  is  characterized   by  a  chronic  purulent  discharge  from  the  ear, 
and  by  the  presence  of  a  perforation  in  the  eardrum  visilde  on  ins|)ei^tion.     The 
peirforation  may  be  of  any  size  and  shajie,  cither  quite  small,  or  practically 
the   entire  eardrum  may  be  destroyed.     Tlie  symptoms  arc;  Deafness,  which 
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may  be  moderate,  or  very  marked ;  there  is  usually  little  or  no  pain  until  the 
occurrence  of  some  acute  inflammatory  complication ;  subjective  sensations  of 
noise  in  the  bead  are  the  exception  rather  than  the  rule.  In  case  the  outlet  for 
the  pus  becomes  closed,  or  from  an  acute  inflammatory  exacerbation,  symptoms 
will  be  produced  resembling  those  of  acute  inflammation  of  the  middle  ear. 

The  importance  of  chronic  inflammation  of  the  middle  ear  lies  in  the  fre- 
quent occurrence,  even  after  the  disease  has  existed  for  many  years,  of  inflam- 
matory complications  involving  the  cellular  cavities  connected  with  the  middle 
ear,  especially  the  mastoid  antrum  and  the  mastoid  cells;  further,  the  danger 
of  purulent  infection  of  the  bony  walls  of  the  middle  ear  followed  by  peri- 
ostitis, ostitis,  and  necrosis ;  the  likelihood  of  caries  and  necrosis  of  tlie  ossicles 
of  the  ear;  the  spread  of  the  disease  to  the  labyrinth;  suppurative  inflamma- 
tion of  the  petrous  portion  of  the  temporal  bone,  with  involvement  of  the 
venous  sinuses  of  the  cranium ;  and,  finally,  disease  of  the  brain  and  its  mem- 
branes. 

Diagnosis  of  Clironic  Middle-ear  Disease. — The  diagnosis  of  chronic  middle- 
ear  disease  is  not  usually  difficult.  If  the  discharge  is  profuse  there  will  often 
be  fissures,  eczema,  or  ulcerations  in  the  neighborhood  of  the  external  auditory 
meatus.  After  washing  out  the  discharge  from  the  ear,  granulations  will 
sometimes  be  seen  in  the  deeper  part  of  the  canal.  The  speculum  is  used  to 
examine  the  eardrum.  The  perforation  is  usually  single ;  varies  in  size  from 
that  of  a  needle  puncture  to  loss  of  the  entire  membrane.  It  is  most  commonly 
situated  in  the  anterior  lower  quadrant,  less  often  in  the  posterior  upper 
quadrant ;  infrequently  it  will  be  found  in  the  anterior  upper  quadrant  or  in 
the  membrane  of  Shrapnell.  The  shape  of  the  perforation  is  round,  oval,  or, 
when  it  embraces  the  handle  of  the  malleus,  kidney-shaped.  It  may  be  angular 
and  irregular.  The  edges  are  smooth,  thickened,  or  covered  with  granulations. 
The  membrane  may  be  retracted  and  adherent  to  the  bony  wall  of  the  middle 
ear.  If  the  perforation  is  large  the  mucous  membrane  of  the  middle  ear  mav 
be  seen,  smooth,  white  or  red,  or  velvety,  or  covered  with  granulations  and 
rough.  The  entire  middle  ear  may  be  filled  with  granulations  or  with  chol- 
esteatomatous  masses.  There  may  be  small  granulating  areas  overlying  exposed 
or  carious  areas  of  bone,  recognizable  as  such  by  the  characteristic  grating 
sensation  transmitted  through  a  probe.  It  may  be  possible  to  recognize  the 
ossicles  covered  with  discharge,  or  carious.  The  perforation  or  the  entire  cavity 
of  the  middle  ear  may  be  filled  with  white  or  yellow  crumbly  masses  of  des- 
quamated epithelial  cells,  mixed  with  cholesterin  and  fat  crystals  (desquama- 
tive inflammation  of  the  middle  ear) — cholesteatomatous  masses.  The  dis- 
charge often  has  a  pungent,  rancid,  or  putrid  odor. 

Perforations  of  the  membrane  of  Shrapnell  are  often  hard  to  discover  on 
account  of  granulations  or  epithelial  plugs.  The  passage  of  the  Eustachian 
catheter  and  inflation  of  the  middle  ear  usually  permits  the  surgeon  to  hear 
the  characteristic  sound.  The  perforation  may  sometimes  be  further  demon- 
strated by  putting  some  light  powder — such  as  lycopodium  or  boric  acid — in 


THE   MIDDLE   EAR 


615 


ttae  extemal  audifory  cniial,  tnid  blowing  air  into  the  niiildlG  ear  through  the 

catheter.     The  powder  may  thii::^  he  forced  out  of  tlie  external  ear  as  a  little 

cWid.     The  varied  appearanees  of  the  interior  of  the  middle  ear  require  con- 

siderahle  skill  and  praetioe  la  t!ie  use  of  tlie  otoscope  for  tlieir  reeognition  and 

mterpretation;  they  can  only  l>e  hriifly  mentioned  here. 

C'hrrmic  iuflanimatirm  of  the  midille  ear  may  iret  well  either  with  or  without 
treatment.  T!ie  teudeiiey  of  the  disease  is,  however,  to  etmtinue  indefinitely, 
sometimes  getting  better,  siimetimea  wurse,  the  symptoms  varying  witli  general 
and  local  eonditionis  of  health  and  enviromnent  Sooner  or  later,  as  the  result 
of  imperfect  drainage,  a  eatarrlial  attack,  an  intlueuza,  or  from  the  slow  or 
sudden  involvement  of  some  new  area  of  bone  or  mucous  membrane  by  an 
extension  of  the  infection  through  continuitj^  of  structure,  one  or  other  of  tlie 
dangerous  complieationa  of  middle-ear  disease  arises  and  puts  the  life  of  the 
individual  in  ]wril.  The  diagnosis  of  these  complications  will  here  be  discussed 
in  so  far,  merely,  as  tliey  are  likely  to  present  themselves  to  tht^  grneral  sur- 
geon. For  a  fuller  discussion  of  the  topic  the  reader  is  referred  to  special 
works.  Invasion  of  the  labyrinth  is  eharaetc^rized  by  ctmtinnous  pain,  f<'lt 
deeply  in  the  ear  and  usually  of  a  dull  eharacter,  and  by  total  loss  of  bono 
conduction  of  the  sound  of  the  tuning  fork  placed  over  the  mastoid  process. 

Mastoiditis. — The  most  frcfpient  complication  of  middle-ear  disease  is  in- 
flanmiation  of  the  mastoid  process.  The  mucous  membrane  of  the  antrum 
smd  the  air  cells  of  the  mastoid  may  be  the  seat  of  a  catarrhal  i)r  jruruh^nt 
inflammation,  or  of  a  desquamative  inflammation,  with  the  formation  of  chol- 
esteatomatous  masses.  The  l>one  may  be  the  seat  of  oste<imyelitis  or  periostitis, 
followed  by  caries  or  necrosis.  The  signs  and  symptoms  of  mastoiditis  vary  a 
good  deal,  according  to  the  more  acute  or  chronic  character  of  the  process, 
according  to  the  structures  affected" — whether  Tuueous  membrane,  iHime,  perios- 
teum— and  according  to  the  age  of  the  patient. 

Tpndi'rnrss  on  pressure  over  the  mastoid  process  is  one  of  the  most  con- 
stant sj^niptoms.  Although  such  tenderness  is  quite  eonuuon  in  acute  inflam- 
mation of  the  middle  ear,  its  continuance  for  days  or  weeks  after  the  middle 
ear  has  been  drained  and  the  acute  symptoms  have  subsided  is  strongly  sug* 
gestive  of  mastoid  disease.  The  |>ersistenee  of  free  puruh^nt  discharge  from 
the  middle  ear — after  adequate  drainage  and  careful  local  treatment  in  the 
absence  of  any  evident  lesion  of  the  structures  of  the  middle  ear  itself  sufficient 
to  account  for  persistent  suppuration — renders  involvement  of  the  mast<dd 
very  probable.  An  irregular  feltrile  movement,  coming  without  apparent  change 
in  the  condition  of  tlie  middle  ear,  is  of  similar  siguitieance,  Tendernesg  may 
be  distinctly  localized  over  some  small  area,  and  points  to  a  suppuration  lim- 
ited to  or  more  intense  m  that  area,  Tf  stich  a  tender  area  rapidly  increases 
in  size,  it  is  strc^ng  eviilence  of  a  spreading  pn>cess  in  tlie  bone.  Localized  or 
diffuse  tenderness  and  sjeellinff  oiTr  the  mnstoid  point  to  periosiitis.  The  swell- 
ing IS  often  first  noticed  abnig  the  posterior  surface  of  the  mastoid  or  at  the 
root  of  the  mastoid ;  this  hitter  is  tlic  commonest  site  for  perforation  of  the 
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bone  and  the  formation  of  an  abscess.  Some  of  the  different  points  lef^^ 
mastoiditis  and  phlegmonous  inflammation  or  abscess  in  the  soft  parts  of  ^"^ 
region  have  already  been  discussed  in  speaking  of  the  diagnosis  of  these  Istt^^ 
conditions. 

The  pain  of  mastoiditis  varies  greatly  in  intensity  according  as  the  process 
is  more  acute  or  chronic.     It  is  very  generally  present,  and  in  the  more  acute 
forms  it  may  be  severe,  and  of  a  boring  or  tearing  character.     It  is  referred  to 
the  mastoid  itself,  or  to  the  depths  of  the  ear,  or  to  the  entire  region  of  the  tem- 
poral bone.     In  chronic  cases  the  pain  may  be  absent.     Periostitis  causes  the 
most  marked  symptoms  of  pain  and  tenderness.     The  pain  may  be  continuous; 
it  often  varies  much  in  intensity  from  hour  to  hour  and  from  day  to  day.    In 
the  acute  forms  of  the  disease,  and  notably  in  children,  there  is  fever.    The 
fever  is  more  marked,  as  a  rule,  in  children  than  in  adults.    It  is  characterized 
by  notable  irregularity,  may  be  intermittent,  and  quite  commonly  shows  marked 
exacerbations  and  remissions  from  time  to  time  without  apparent  cause.    In 
chronic  cases  and  among  adults  fever  is  frequently  absent.     Leucocytosis  will 
be  present  or  absent,  according  to  the  amount  of  septic  absorption  or  the  in- 
tensity of  the  infection. 

If  the  suppurative  process  of  the  bone  has  extended  to  the  periosteum  and 
has  involved  the  neighboring  soft  parts,  an  abscess,  a  cellulitis,  a  phlegraonom    | 
inflammation,  or  an  involvement  of  the  contents  of  the  cranium  will  occur  and    1 
give  rise  to  definite  signs  and  symptoms.     Thus  an  abscess  may  be  formed  over    i 
the  mastoid  process  itself;  or  perforation  forward  may  take  place  and  cause     < 
edema,  redness,  and  the  formation  of  an  abscess  which  will  present  in  the    ; 
posterior  wall  of  the  external  auditory  canal;  or  perforation  through  the  bone 
may  take  place  in  an  upward  direction,  and  cause  purulent  pachymeningitis— 
which  may  remain  localized  and  only  be  discovered  at  the  time  of  operation 
upon  the  mastoid,  w^hen  it  will  be  foimd  that  the  entire  thickness  of  the  skull 
forming  the  upper  and  inner  w^all  of  the  antrum  is  carious,  and  the  removal 
of  such  bone  w-ill  expose  the  infected  dura — and  sometimes  an  extradural  ab- 
scess, or  meningitis,  or  abscess  of  the  cerebrum.     If  the  infection  involves  the 
inner  w^all  of  the  mastoid  process,  it  is  likely  to  extend  to  the  lateral  sinus  and 
cause  sinus  phlebitis  or  infection  of  the  cerebellum.     (See,  also,  Pyemia,  The 
Brain  and  its  Membranes.)      If  the  perforation  extends  downward,  it  may 
cause  cellulitis  or  phlegmonous  inflammation  of  the  intermuscular  planes  of 
the  neck.     Infection  of  the  interior  of  the  skull  may  also  occur  by  extension 
along  the  blood-vessels  or  fibrous  connective-tissue  bundles  passing  from  the    ■ 
dura  into  the  middle  ear.     Also,  infection  of  the  bony  walls  of  the  labyrinth 
and  extension   to  tlie  dura  hv  continuity  of  structure;   in   this  case  further 
extension  involves  the  corebolluni. 

Tuberculosis  of  the  Middle  Ear. — Tuberculosis  of  the  middle  ear  usually, 
but  not  always,  occurs  in  the  ])resence  of  advanced  tuberculosis  of  the  lung^ 
The  diagnosis  is  to  be  made  by  the  recognition  of  tubercle  bacilli  in  the  dis- 
charge from  the  ear.     There  may  be  entire  absence  of  pain*     The  commonly 
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™^ive  involvement  of  the  bone  often  causes  facial  paralysis  and  destruction 

« the  labyrinth  with  total  deafness.  In  general,  the  prognosis  is  unfavorable. 
Pachymeningitis  externa. — Pachymeningitis  externa,  alone,  usually  occurs 

^J  confinuity  of  structure  through  carious  bone,  and  often  remains  as  a  local- 

^  process,  sometimes  with  the  formation  of  an  abscess  between  the  dura  and 
Ac  bone.  There  may  be  no  symptoms  other  than  those  referable  to  the  dis- 
ftised  bone.  In  other  cases  there  will  be  localized  headache;  sometimes  slight 
^JtTnptoms  of  intracranial  pressure,  such  as  a  slow  pulse,  nausea,  vomiting; 
there  may  be  dullness  or  impaired  cerebration  more  or  less  marked.  In  chil- 
dren,  invasion  of  the  dura  may  be  accompanied  by  a  rigor  and  a  febrile  move- 
ment.    Distinct  localizing  symptoms  are  aluiost  never  j)reseut. 

Leptomeningitis. — Leptomeningitis  follows  infection  of  the  internal  surface 
►f  the  dura  and  pia  mater ;  the  acute  form,  running  a  rapidly  fatal  course  in 
i  few  days,  or  a  subacute  form,  lasting  several  weeks,  may  result  Their 
ivmptoms  have  been  sufficiently  described  in  Diseases  of  the  Brain  and  its 
Membranes. 

For  the  signs  and  symptoms  of  sinus  thrombosis  and  of  abscess  of  the  brain 
following  middle-ear  diseases,  see,  also.  Diseases  of  the  Drain  and  its  Mem- 
wanes. 

Osteomyelitis  of  the  Mastoid.  Abscess  in  the  Soft  Parts. — Tn  a  certain  num- 
ber of  cases  of  middle-ear  disease  infection  of  the  mastoid  is,  as  stated,  fol- 
lowed by  purulent  osteomyelitis  and  periostitis,  and  the  formation  of  an  ab- 
scess of  the  soft  parts.  Such  abscesses  may  break  spontaneously  and  leave 
behind  a  sinus  leading  to  carious  or  necrotic  bone.  The  diagnosis  of  these 
c?onditions  depends  upon  a  history  of  disease  of  the  ear,  usually  the  presence 
of  a  discharge  from  the  ear  and  a  perforation  of  the  tympanum,  the  existence 
of  a  sinus  leading  to  rough  or  exposed  bone,  readily  rcx^ogiiized  by  the  intro- 
duction of  a  probe.  The  suppurative  disease  of  the  mastoid  is  exceedingly 
rare  except  as  a  secondary  process  to  disease  of  the  ear  or  to  traumatism. 

Primary  Tnbercnlosis  of  the  Mastoid  Process. — Primary  tuberculosis  of  the 
mastoid  process  may  occur  in  children,  and  lead  to  the  formnti<m  of  abscesses, 
sinuses,  and  tuberculous  caries,  recognizable  as  tuberculosis  by  its  chronic 
course  and  the  signs  already  described  under  Tuberculosis  of  Bone. 


CHAPTER    XVIII 
INJURIES  AND  DISEASES  OP  THE  SALIVARY  GLANDS 

Injuries  of  the  Parotid,  Submaxillary,  and  Sublingual  Glands. — rrom  their 
protected  positions  injuries  of  the  submaxillary  and  sublingual  glands  are  in- 
frequent,  and  liave  no  special  diagnostic  interest  The  parotid  gland  is  mm 
often  injured  by  cuts,  stabs,  and  the  like,  and  its  injuries  are  interesting  from 
the  fact  that  division  and  laceration  of  the  dud  of  the  gland  is  sometimes  fol- 
lowed by  salivary  fistula.  Incisions  into  and  accidental  wounds  of  the  gland 
itself  usually  heal  promptly.  A  slight  discharge  of  saliva  is  sometimes  ob- 
served in  those  wounds,  which  do  not  heal  per  primaniy  but  is  usually  of  no 
importance.  A  small,  cystlike  accumulation  of  saliva  may  occur  between  thft 
wound  edges,  but  fistula  does  not  result. 

Injuries  of  Steno's  Duct. — Injuries  of  Steno's  duct  are  of  more  interest 
The  direction  of  the  duct  is  in  a  line  from  the  base  of  the  lobule  of  the  eir 
running  forward  to  the  red  border  of  the  upper  lip  or  a  little  higher,  and  deep 
woimds  of  the  cheek  which  cross  this  line  may  injure  the  duct.  The  duct  ii 
of  small  size,  and  incised  wounds  involving  it  usually  cut  it  completely  in  tva 
The  diagnosis  of  a  division  of  the  duct  can  usually  be  made  readily  enou^ 
by  direct  inspection  of  the  wound  after  the  bleeding  has  been  stopped.  Tl« 
ends  of  the  duct  can  often  be  seen  in  the  wound.  In  cases  of  doubt,  the  patient 
may  be  given  something  to  chew  which  will  excite  the  flow  of  saliva.  SaliTi 
will  then  appear  in  the  wound.  The  diagnosis  may  be  further  confirmed  hj 
passing  a  small  probe  through  the  orifice  of  the  duct  in  the  mouth  into  tba 
wound ;  in  order  to  do  this,  the  corner  of  the  mouth  is  pulled  forward,  upward,  , 
and  outward,  when  the  orifice  of  the  duct  can  be  seen  and  the  probe  introduced. 
The  orifice  of  the  duct  lies  normally  opposite  the  second  molar  tooth  of  the 
upper  jaw. " 

Salivary  Fistula. — When,  as  the  result  of  an  injury  or  of  disease,  there  is 
an  abnonnal  opening  left,  either  on  the  skin  or  the  mucous  membrane  of  the 
cheek,  through  which  saliva  flows,  the  condition  is  known  as  salivary  fistuh 
As  a  general  rule,  the  fistuhv  which  open  upon  the  mucous  membrane  of  the 
mouth  are  of  no  consequence.  Those  which  open  upon  the  cutaneous  surftcB 
of  the  cheek  are  sometimes  annoying  and  troublesome.  If  tliese  fistuliP  c«in- 
muuicato  iiuTcly  with  the  glandular  tissue,  or  a  small  branch  of  tlie  duet, 
they  nearly  alwavs  heal  spontaneously  in  the  course  of  weeks  ox  niontlis.  If 
dl9^ 
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M**;  involve  Steno's  duct  itself,  they  frequently  do  not.  The  diagnosis  of  the 
W^^nce  of  the  fistula  is  simple.  A  small  opening  exists  in  the  skin  of 
'J^ cheek,  through  which  saliva  flows;  the  opening  is  usually  in  the  line  of  the 
^^  hut  may  be  removed  from  it  some  distance  in  case  injury  to  the  duct  has 
^^  followed  by  an  abscess  which  has  opened  at  a  distance  from  the  duct, 
^dias  left  a  fistulous  tract  behind.  If  it  can  be  demonstrated  that  the  periph- 
^ai  portion  of  the  duct  is  closed,  or  if  the  cutaneous  orifice  of  the  fistula  and 
le  mucous  membrane  of  the  mouth  are  adherent  one  to  the  other,  or  if  there 
Is  been  a  considerable  loss  of  substance  in  the  duct  itself,  the  fistula  will  be 
fnnanent,  and  will  require  a  surgical  operation  for  its  relief. 

Poreign  Bodies  in  the  Salivary  Ducts. — Foreign  bodies  get  into  the  duct  of 
e  submaxillary  gland  more  often  than  into  Steno's  duct  Such  foreign 
dies  may  be  hairs  or  bristles,  pointed  bits  of  wood,  fish  bones,  minute 
ait  seeds,  a  small  bird  shot,  and  the  like.  If  the  foreign  body  is  small, 
may  produce  no  symptoms  at  all,  or,  if  larger,  it  may  set  up  irritation 
inflammation  of  the  duct  and  of  the  gland,  with  the  production  of  an  abscess ; 
Dietimes,  of  a  salivary  fistula;  or  the  foreign  body  may  become  the  nucleus 
a  salivary  calculus,  and  by  damming  back  the  saliva  in  the  duct  may  cause 
lite  serious  symptoms.  At  the  moment  of  the  introduction  of  the  foreign  body 
e  patient  may  experience  severe  pain  in  the  duct  itself  and  in  the  salivary 
and.  If  the  body  is  large  enough  to  interfere  with  the  fiow  of  the  saliva, 
may  cause  painful  swelling  and  inflammation  of  the  gland. 

The  diagnosis  is  sometimes  easy  and  sometimes  quite  difficult.  The  for- 
gn  body  may  be  seen  protruding  from  the  orifice  of  the  duct  on  inspection ; 
•  it  may  be  felt  by  palpation  with  the  finger,  along  the  line  of  the  duct  in 
le  mouth.  Occasionally  it  may  be  possible  to  introduce  a  fine  probe  into  the 
net  and  feel  the  foreign  body.  If  the  foreign  body  happens  to  be  metallic, 
!,  for  example,  a  bird  shot,  or  if,  as  is  sometimes  the  case,  it  has  remained 
KT  sometime  in  the  duct,  and  become  coated  with  lime  salts,  it  might  be 
etected  by  means  of  the  X-rays.  In  many  instances  the  surgeon  will  not  see 
16  patient  until  the  foreign  body  has  been  present  for  some  time.  There  will 
len  usually  be  a  history  of  a  sudden  sharp  pain  in  the  salivary  gland  and 
1  the  duct,  followed  by  continuous  or  intermittent  swelling  of  the  gland  and 
ain.  Upon  inspection  and  palpation  in  the  mouth,  the  orifice  of  the  duct 
lay  be  red  and  swollen;  the  duct  may  be  enlarged,  hard,  and  tender;  there  may 
e  a  purulent  discharge  from  its  orifice.  The  salivary  gland  will  usually  be 
nlarged  and  swollen. 

Fonnation  of  Calculi  in  the  Salivary  Ducts. — The  formation  of  calculi  in 
be  salivary  ducts  is  a  comparatively  rare  disease;  such  calculi  occur  most  often 
1  Wharton's  duct — the  duct  of  the  submaxillary  gland.  They  may  be  single 
r  multiple.  The  symptoms  produced  by  salivary  calculi  depend  upon  the 
leehanieal  stoppage  of  the  duct,  due  to  the  presence  of  the  calculus  and  to 
fection.  In  some  cases  the  calculus  may  exist  in  the  duct  for  a  long  time 
itbout  producing  any   sjTnptoms.      In   other  cases   the  symptoms   are   very 
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marked  indeed.     They  consist  of  sharp  attacks  of  pain,  coming  on  suddenly, 
excited  by  the  act  of  eating,  or  even  by  the  sight  of  food ;  the  pain  is  quite 
severe,  and  is  felt  in  the  floor  (►f  the  mouth  and  in  the  submaxillary  region. 
The  pain  is  followed  by  swelling  of  the  submaxillary  gland  and  of  the  ducL 
The  pain  and  swelling  continue,  sometimes  for  hours,  to  be  followed  hy  the 
discharge  of  a  considerable  quantity  of  saliva  into  the  mouth  and  temporary 
relief  of  the  symptoms.     In  other  cases  the  characteristic  attacks  are  wantingi 
There  is  a  chronic  or  intermittent  discharge  of  pus  from  the  duct  of  the  gland, 
and  a  chronic  inflammation  and  enlargement  of  the  gland  itself.     The  condi- 
tion may  eventuate  in  a  phlegmonous  inflammation  of  the  salivary  gland  with 
the  production  of  an  abscess  in  the  submaxillary  region  of  the  neck  or  in  the 
floor  of  the  mouth. 

The  diagnosis  of  salivary  calculus  in  Wharton's  duct  is  sometimes  very 
easy  and  sometimes  difticult.  If  the  calculus  can  be  felt  as  a  hard  body  by 
palpation  in  the  floor  of  tlie  mouth,  or  by  bimanual  palpation,  it  is  not  likely 
to  be  mistaken  for  anything  else.  In  case  the  stone  lies  immediately  beneath 
the  mucous  membrane  not  far  from  the  orifice  of  the  duct,  it  may  sometimes 
be  seen  as  a  whitish  body  shimmering  through  the  thinned  mucous  membrane. 
The  stone  may  sometimes  be  detected  by  introducing  a  fine  probe  into  the  dnct, 
or  if  the  probe  cannot  be  inserted,  and  a  hard  mass  is  felt  rather  deeply  placed," 
a  needle  may  be  introduced  into  the  tissues,  and  by  the  grating  sensation 
imparted  when  it  strikes  the  stone  the  diagnosis  will  be  made  clear.  The  diag- 
nosis has  also  l)een  made  in  several  instances  by  means  of  the  X-rays.  In  case 
marked  inflammatory  symptoms  are  present,  the  diagnosis,  in  the  absence  of 
a  characteristic  history,  is  apt  to  be  missed.  The  swollen  gland  may  be  mis- 
taken for  almost  any  sort  of  an  inflammatory  or  even  malignant  growth.  In 
one  case  which  I  sa^v  of  salivary  calculi,  the  patient  had  already  been  operated 
upon,  and  t^vo  calculi  removed  from  ^^^larton's  duct.  The  disease  had  recurred, 
and  the  patient  was  suffering  from  frequently  repeated  attacks  of  pain.  Three 
calculi  were  present,  each  about  the  size  of  a  dried  pea ;  two  of  them  were  pal- 
pable readily  enough  in  the  floor  of  the  mouth ;  the  third  lay  deeply  embedded 
in  the  substance  of  the  gland.  The  patient  desired  to  have  his  submaxillary 
gland  removed.  This  I  did  with,  of  course,  a  cure  of  the  pain  from  which 
he  had  suffered. 

Inflammations  of  the  Salivary  Glands. — Inflammations  of  the  salivary  glands 
are  caused,  in  nearly  all  cases,  by  the  invasion  of  the  orifices  of  the  glandular 
ducts  in  the  mouth  by  pathogenic  microbes,  and  the  subsequent  extension  of 
bacterial  infection  along  the  ducts  of  the  glandular  tissue.  The  pyogenic  cocci, 
the  pneumococcus,  tlie  bacillus  typhosus  are  more  often  present  than  other 
forms.  Epidemic  parotitis,  or  mumps,  is  probably  no  exception  to  this  maimer 
of  infection,  since  the  swelling  of  the  parotid  is  nearly  ahvays  preceded  by  a 
more  or  less  marked  stomatitis.  A  dirty  mouth,  stomatitis  of  all  kinds,  whether 
due  to  bad  teeth,  or  neglect  of  the  moutli,  or  to  mercurial  or  lead  poisoning,  oi 
scurvy,  are  favorable  to  infection.     Acute  infectious  diseases — scarlet  fever 
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i,  diphtheria,  measles,  small-pox,  typhus  fever — are  not  uncommonly 
mplicated  by  inflammation  of  the  parotid.  Further,  surgical  operations, 
fably  abdominal  and  pelvic  oi)erations,  whether  clean  or  infected;  pyemia; 
d  other  septic  diseases,  may  all  be  followed  by  ]mrotitis. 
Epidemic  Parotitis  (Mumps). — An  infectious,  contagious  disease,  prob- 
y  caused  by  a  specific  microbe,  occurs  sometimes  in  epidemics,  and  is 
racterized  by  swelling  and  inflammation  of  one  or  both  parotid  glands, 
netimes  by  inflammation  of  the  other  salivary  glands,  and  by  more  or  less 
pked  constitutional  symptoms.  Inflammations  of  the  mammary  gland  and 
ry  occur  as  complications  in  females  and  of  the  testis  in  males.  The  in- 
imation  usually  ends  in  resolution  and  restitutio  ad  integrum ;  very  rarely 
suppuration.  Children  between  the  ages  of  two  to  sixteen  years  are  most 
imonly  aflFected,  less  often  adults.  The  period  of  incubation  is  about  two 
iks;  there  are  usually  prodromal  svmptoms  lasting  from  two  to  ten  days. 
?y  are  stomatitis,  disturbances  of  digestion,  sometimes  diarrhea,  loss  of  appe- 
!  and  nausea,  malaise,  and  slight  fever.  Suddenly  one  or  both  ])arotid  glands 
ome  painful  and  rapidly  swollen  and  tender;  there  is  a  decided  rise  of  tem- 
ature.  The  swelling  of  the  parotid  causes  a  marked  prominence  and  char- 
?ristic  deformity.  There  is  pain  on  swallowing  and  speaking,  the  motion 
the  jaw  is  limited.  In  uncomplicated  cases  the  fever  lasts  about  a  w^eek,  and 
jsides  by  crisis.  The  swelling  of  the  jiarotid  sk)wly  subsides  and  is  gone  at 
end  of  ten  days;  sometimes  not  for  two  or  three  weeks.  Successive  involve- 
nt  of  other  glands  causes  a  prolongation  of  the  constitutional  symptoms, 
rolvement  of  the  ovary  is  accompanied  by  pain  and  tenderness,  sometimes  by 
Ivo-vaginitis  and  a  muco-purulent  discharge.  Involvement  of  the  testis  is 
ended  by  marked  swelling  of  the  testis  itself,  not  of  the  epididymis  or  vas. 
one  third  of  the  cases  of  testicular  involvement,  atrophy  of  the  organ,  com- 
te  or  partial,  follows. 

Inflammations  of  the  Parotid  Gland. — The  acute  inflammations  of  the  parotid 
nd,  complicating  sepsis,  acute  infectious  fevers,  and  surgical  operations,  are 
more  interest  because  they  not  infrequently  cud  in  suppuration.  They 
pear  during  the  later  wc»eks  of  typhoid,  scarlet  fever,  etc. ;  in  the  presence 
an  infected  fracture;  after  an  o])eration  for  pus  tubes,  an  a])peu(licitis,  etc.; 
in  the  presence  of  an  ordinary  stomatitis,  or  of  a  mercurial  or  lead  stomatitis, 
of  scur\'y. 

The  inflammation  of  the  parotid  usually  conies  on  quite  suddenly,  and,  if 
'  infection  is  of  a  severe  tyjxj,  is  often  accompanied  by  a  chill,  a  marked 
?  of  temperature,  prostration,  a  rapid  ])ulse,  lencwvtosis,  and  other  septic 
uptoms;  or  if  the  infection  is  of  a  mild  iyx^-,  j)ronoiiiired  general  symj)- 
is  may  !«  absent.  The  swelling  of  the  gland  is  first  noticeable  at  the  angle 
the  jaw  in  front  of  the  ear.  The  lobule  of  the  ear  is  raised  and  proiniucnt; 
swelling  gradually  involves  the  entire  parotid  region.  If  the  process  is  to 
in  resolution,  the  swelling,  pain,  etc.,  and  the  constitutional  symptoms, 
lually  subside  after  a  few  days.      If,   as   is  quite  conunon,   suppuration 
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occurs,  the  local  and  general  symptoms  become  more  marked.     The  ^-r^      ^j, 

skin  becomes  swollen,  edematous,  and  red.     Fluctuation  is  hard  to  i z^^st^ 

because  much  of  the  gland  is  covered  by  dense  fascial  structures.     Th^^?^    sisc^ 
if  not  incised,  may  break  into  the  external  auditory  canal,  or  upon  tfc^^i*^ 
into  the  pharynx,  or  burrow  do^\^l  the  intermuscular  planes  of  the  me^^-  If 
the  general  and  local  symptoms  continue  to  increase  after  four  or  fiv^  ^^Jh 
the  surgeon  is  justified  in  searching  for  pus,  always  bearing  in  mind  the  ^^ 
tions  of  the  facial  nerve  to  the  gland.     Death  may  occur  from  septic  poisoB^ 
from  venous  thrombosis  and  pyemia,  or  meningitis,  or  from  the  spread  of  ^ 
infection  downward  into  the  mediastinum. 

Acute  Suppurative  Inflammation  of  the  Submaxillary  Oland. — Acute  suppit^ 
rative  inflannnation  of  the  submaxillary  gland  may  arise  from  any  of  tie 
causes  alread\^  described  as  causing  inflammation  of  the  parotid,  but  its  infec- 
tion is  less  conuuon,  and,  generally  speaking,  when  it  does  occur,  it  is  lea 
dangerous  than  is  the  case  with  the  parotid.  Suppuration  in  the  suhmax'xllxffil 
triangle  is,  however,  common  as  the  result  of  purulent  infection  of  the  loose 
connective  tissue  of  that  region;  following  stomatitis;  infection  through  cariow 
teeth;  periostitis  and  osteomyelitis  of  the  lower  jaw;  suppuration  of  the  sub- 
maxillary lymph  nodes ;  and,  less  commonly,  from  infection  of  the  submaxillaiy 
gland  itself.  The  diagnosis  does  not  materially  differ  from  that  of  the  con- 
dition about  to  be  described  which  has  received  a  special  name — ^that  of  the 
man  who  first  described  it — Ludwig,  of  Wiirttemberg. 

Angina  Ludovici. — Angina  Ludovici  is  a  more  or  less  violent,  piinilent, 
sometimes  gangrenous,  inflammation  of  tissues  occupying  the  submaxillary 
triangle  of  the  neck.  Characterized  by  severe  septic  symptoms ;  the  formation 
of  a  hard,  tense,  braA\Tiy  swelling  in  the  submaxillary  region;  great  pain;  dif- 
ficulty in  speaking  and  swallowing;  sometimes  by  cyanosis  and  dyspnea  from 
pressure  on  the  larynx  or  from  swelling  and  edema  of  the  throat.  The  local 
signs  and  symptoms  of  an  acute  abscess  or  of  a  phlegmonous  inflammation  are 
absolutely  typical.  If  unrelieved  by  very  early  incision,  the  whole  side  of 
the  neck  becomes  a  deep  mahogany  red,  as  hard  as  a  board ;  the  constitutional 
symptoms  threatening,  and  the  local  symptoms  of  interference  with  respiration 
alarming.  The  necrotic  and  suppurative  process  tends  to  burrow  down  the 
neck  and  into  the  mediastinum.  Tn  the  necrotic  forms  the  streptococcus  is 
usually  present;  in  the  localized  abscesses,  staphylococci.  It  is  to  be  lmde^ 
stood  that  in  many  cases  the  infection  is  less  intense,  and  the  local  and  general 
symptoms  less  stormy  and  severe,  than  those  just  outlined.  In  any  case  tbe 
diagnosis  of  a  localized  suppurative  process  is  entirely  plain. 

Chronic  Interstitial  Inflammation  of  the  Submaxillary  Gland. — Chronic  inter 
stitial  inflammation  of  the  submaxillary  gland,  with  occasional  exacerbations  of 
acute  inflammation,  leading,  in  time,  to  the  production  of  a  considerable  tiiinoT 
in  the  subuuixillarv  region — (]nite  hard,  often  painless,  usually  adherent  to  the 
surrounding  tissues — has  been  observed  in  a  few  cases.  The  condition  is  inter 
esting  from  a  diagnostic  point  of  view  because  it  is  apt  to  be  mistaken  for  I 
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^  ^  ^T  z  malignant  new  jn'owth.  On  section,  the  lobnlated  glandular  char- 
^^^  ^  presented.  There  is  an  increased  production  of  interstitial  connective 
^^  ^  ^oiindant  round-celled  infiltration,  the  formation  here  and  there  of  small 

wcas  ^j  granulation  tissue,  and  microscopic  abscesses  in  some  cases. 

^  Xikulicz  DiseasCi^ — A  simultaneous  symmetrical   enlargement  of  the 

i    ^^^  glands  and  of  tear  glands,  without  inflammatory  complications,  was 

]  J™  described  by  von  Mikulicz.     The  pathology  of  the  condition  is  obscure. 
^*  diagnosis  is  made  by  inspection.     The  enlargement  of  the  salivary  and 
^**^  glands  causes  visible  swellings.     The  disease  is  chronic,  and  does  not  end 
,    ^  Wppuration. 

Syphilis  and  Tuberculous  Inflammation  of  the  Salivary  Glands. — Syphilitic 

^d  tuberculous  inflammation  of  the  salivary  glands  occasionally  occur.  In  the 
Secondary  stage  of  syphilis  an  acute  inflammation  of  the  parotid,  not  unlike 
tl)iimps,  has  been  observed  in  a  very  few  cases.  The  diagnosis  is  to  be  made 
ly  the  presence  of  other  syphilitic  manifestations.  Gummata  also  have  been 
tl»erved  in  the  parotid  as  slowly  growing,  nodular,  painless  tumors,  which 
nay  later  undergo  softening  and  ulceration  of  a  characteristic  kind.  In 
be  absence  of  softening,  and  with  no  other  lesions  present,  a  history  of  syphilis 
eing  denied,  these  gummata  would  probably  be  mistaken  for  a  new  growth. 
i  tertiary  syphilitic  sclerosis  of  the  parotid  with  induration  of  the  glandular 
issue,  but  without  ulceration,  occasionally  occurs  as  a  late  lesion  of  syphilis. 
[  have  recently  had  such  a  case  under  my  care. 

TabercnlosiB. — Primary  tuberculosis  of  the  parotid  gland  has  l^een  observed 
n  a  few  cases  as  a  diflFuse  tubercular  infiltration  of  a  considerable  portion  of 
he  gland,  or,  less  commonly,  as  a  circumscribed  tuberculous  focus  in  the  sub- 
itance  of  the  gland,  resulting  in  a  cold  abscess.  In  most  of  the  cases  the  dis- 
use has  not  been  associated  with  other  tuberculous  lesions.  The  symptoms 
SMisist  of  a  chronic,  diffuse,  or  circumscribed  enlargement  of  the  gland,  usu- 
iDy  not  tender,  and  covered  by  normal  or,  later,  by  reddened  and  edematous 
iin.  Neuralgic  pain  is  sometimes  present.  The  disease  is  so  rare  that  a 
diagnosis  is  likely  to  be  made  only  after  operation  and  microscopic  examina- 
tion of  the  diseased  tissues.  The  circumscrilx^d  forms  are  only  to  be  diflFeren- 
&ited  from  a  tuberculous  lymph  node  by  the  pathologist. 

Cyitic  Dilatation  of  the  Salivary  Ducts. — Cystic  dilatation  of  the  salivary 
ducts,  as  the  result  of  retention  of  the  secretion  of  the  gland,  due  to  closure 
of  the  mouth  of  the  duct  from  any  cause — inflammation,  salivary  calculus,  a 
foreign  body,  or  from  no  assignable  cause — is  usually  easy  to  recognize.  The 
characteristic  signs  and  symptoms  of  the  most  common  form  of  the  condition 
bare  been  descril)ed  under  Kanula.  They  occur  less  commonly  in  Steno's  and 
i^rton's  ducts,  and  are  recognizable  as  painless,  insensitive,  spindle-shaped, 
lastic  tumors  in  the  line  of  the  duct.  If  they  lie  immediately  beneath  the 
lucous  membrane  they  will  be  translucent.  Such  cysts  of  Steno's  duct  lie 
lose  to  the  skin  of  the  cheek,  and,  if  such  is  the  case,  the  intro(Juct'w7i  of  an 
^pirating  needle  into  the  cyst  through  the  skin  is  unwise^  since  a  salivarxf 


fislida  might  thus  he  created.  Explr^ratMni  llirou^li  the  imirons  nifinLrsiw* 
ejiii,  of  iMHirse,  ilt>  no  burni.  TIio  <*oirtfH(s  of  llicsi^  eysfi^  is  clear  saliva  wliiijj 
tiiaj  linvc  imdtr<;oiR'  siit'li  t4ijin«!t's  us  luM  lc»  ivsjHind  tu  tests  fur  j»lvalin,  rtc. 
If  the  tliK't  (^f  (lie  ^liiihl  ii^  iH>t  eiitirelv  eli»He*l,  it  may  In'  t>o^8ible  t<»  exiTrt«*a 
some  of  the  ecaiteDls  throufih  the  oritiee  ef  I  he  duet.  Vy&ts  of  the  BlamlinXtiJin 
glands  present  us  transliieeiitj  llun-walh*d  vcsiek-s,  usmilly  of  small  aize,  i(^ 
or  just  heneath,  t\\e  pjiut  of  tl»e  tongue. 

Cysts  of  the  Salivary  Glands. — Cysts  <»f  the  salivary  glands  themselves  ar^ 
rather  rare*  Unless  the  eyst  lint^  attained  ji  eousiilerahle  size  the  diagnosis  ih  not 
easy.  They  may  attain  the  t^ize  of  a  hlue  plinn  or  «d"  a  hen's  t^^^;  form  rtjurnirrl^ 
elastie^  fluetiiating  s\ve11in*»;s.  They  euntain  elear  saliva,  and  are  raost  oi  llm 
unih*eidar.  The  diagnosis  nmst  tJsnally  he  made  hy  pnnetnre  wilh  a  hyjxMW- 
niie  needle. 

Tumors  of  the  Salivary  Glands. — The  same  types  of  tnmors  occur  in  all  tlie 
salivary  glands.  They  arc  nmeh  more  common  in  the  parotid  than  in  (W 
submaxillary  gland.  The  ennneelive-tissne  tumors  are  angioma^  very  xm: 
lyntphfifujiutnaj  also  very  rare.  1  operated  on  one  ease  of  hnnjih angioma  of 
the  parotid  in  a  girl  of  ten.  The  tumor  was  the  size  of  a  hen's  egg,  m- 
ered  with  normal  slxin^  soft,  and  eonipressihle,  hnt  a  eertain  tension  \\;[, 
given  to  it  iiy  tlie  eaftside  of  the  ghiml.  It  had  grown  sUiwly  and  pr««lijivii 
no  symptoms  other  than  deformity.     The  tumor  was  removed,  not  oasilv^  an-1 

was  found  to  eonsist  of  a  trn- 
lieeulated    connecrtive    tifAue 
containing  large  spaces  filled 
with  elear  fluid.     iIicrofti*f>p- 
ie  examination  slit^wt^l  tliat 
the  tumor  was  a  lympliaa^- 
ouia.    Lipoma, — A  few  cast*^ 
have    been   observed,   eitln? 
as     distinctly     eneai^sulate-*^ 
tumors    or    intimately    cai:M^ 
nceted     with    the    glandula  x^ 
sulistanee.    Fibroma* — Ilar^^l 
or  firm  fibroma  is  rarely  fit»— 
5;erved   as   a  slowly  grovvi 
htnign   tumor  of  the  par(» 
id     Sarconui. — The  rarioi 
forms  of  sarcoma  occur  i 
parotid.     Fihro-mrcoma  an. 
spimUe-celled  sarcoma  fo 
firm,  rounded  tumors,  whi< 
remain   eneapsuhited   for  a   long  time,   and   remain   fairly   movable   and  a 
eapalile  of  enueleatiou    (see   Fig.    182).      The   more  malignant   type^,  whi 
occnr  also  in  the  submaxillary  gland,  are  apt  to  grow  rapidly,  to  speedily  in^^J 
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he  eBtire  glandular  strnchire,  to  invade  iLe  siirnumding  striietiires,  to 
le  the  skiDj  the  tiiueoiis  membrane,  to  iilcerat4?,  Weed,  etc.     They  some- 

times  grow  so  rapidly  that  they  may 
be    mistaken    ft»r    iiiilamiiuitury    proe- 


eases.     The  most  maligmint  of  all  is 


melano-sarcoma. 


»— KiXED  TuMOB  OP  THE  Parotid  Glavo,     Fio.  184. — Mixed  Titmor  or  the  Pahoti0  Glanxi. 
pUectlon  of  Dr.  Charles  McBuTOcy.)  {CollectitJii  of  Dr.  Charles  McBurneyO 

ED  TuMOKs  OF  TiiK  Sauvaky  Glakdb.- — Tlic  most  frequent  and  inter- 

tumors  **{  the  parohd  are  tlie  so-c*alIed  mixed  tiimorFi.     Tliey  jire  mneh 

joent  in  llie  sidimaxillary  frland.     They  are  gcm*^rally  tnniors  of  ratlier 

growth^  and  may  exist  fnr  many  years*  before  they  attain  a  large  size. 

also  well  eneapHididid  uitleHK  they  i]ndergf>  malignant  degeneration. 

form,  when  snially  nodular,  intraglandidar,  or  extniglandular  masses  of 

or  uneven  surface,  usually  somewhat  niovalde.      Their  consistence  is 

riable,  since  they  are  usually  made  up  of  a  variety  of  hard  and  soft 

Hard  portions  alternate  with  softer  or  eystlike  areas.     These  tumors 

ntain  many  kinds  of  tinsiie;   eondjinatioiis  of  enehondromaj   fihruma, 

•ma,  adenoma,  sarcoma,  carcinoma,  endothelioma,  and  striped  muscle  fiber, 

)fny,  ealeareous,  and  cystie  areas  may  all  \ye  foimd  in  various  eombina- 

A  large  y>roporti*:ni  of  these  tumors  are  oliserved  between  the  ages  of 

and  thirty  years.     A  few  are  congenital,  and  extreme  old  age  is  not 

*     They  very  often  grow  shnvly  for  many  years,   and  then  suddenly 

a  rapid  and  destructive  character  showing  the  qualities  of  sarcoma  or 

una,  as  the  case  may  be.     Such  malignant  changes  are  said  to  take  place 

t  ten  per  cent  of  all  cases.     If  seen  during  their  earlier  stages,  they 

be  extirpated  as  soon  as  discovered.     When  mixed  tnmors  of  tlie  parotid 

itained  a  certain  size,  thev  may  give  rise  to  pressure  symptoms;  pain, 

85 
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by  pressure  on  tlic  brant'bes  of  tlio  fiftb  nerve ;  ami  facial  paralysis  from  i*tret4 
ing  aritl  pressnn-  on  the  facial,  tisually  in  its  b>\ver  i»urt,  thus  causiug  drwj. 
iog  id  tbe  mouth,  etc.,  i»n  one  i^idc. 

The  diagnosis  is  usually  not  ditfieult  Tlie  tumor  fonns  a  dUtinet  nodular 
Bwelling,  and  produces  a  tlofortuity  which  depends  upm  what  part  nf  the  gluiifi 
it  occupies  and  the  dire^^timi  in  wlrieh  it  ^rows.  In  the  pjfirerior  part  of  the 
gland  the  tumor  grows  up  beneath  the  ear,  elevating  the  lobule,  or  Viehind  the 
jaw  toward  the  pharynx;  in  the  front  part  of  the  gland  the  luiuor  phkIikv^  a 

swelling  on  the  ehet^k.     In  the  mh- 

nuixillary    region    tlie    tnuior  prf> 

(hices  a   swelling   in    the   m*<'k  lie- 

neath   tlie   jaw^   but    seldonj  gniwi 

toward  tlie  tloor  of  the  moutli.   If 

the  tumor  is  composed  largely  of 

cartilage,  it  will  be  very  hanl  hdJ 

of  uneven  surface.     Very  commonly 

surh   cartilaginous   tumors  ecmtiiin 

areas  of  myxomatous  degenenitiou 

which  give  a  **ensatiDu  r(*seuil>Hii*x 

fluctuation. 

A  diagnosis  b-twt*en  this  soft 
tissue  and  true  cyst  formal  inn  can 
only  l>e  made  with  au  aspirating 
needle.  If  fibroma  predominates 
in  the  growth,  the  surface  will  be 
smoiith,  and  consistence  firm,  Xs 
h)ng  as  the  tumor  remains  benign 
it  will  possess  a  capsule  and  Ik?  ills- 
tinctly  iiiovalde  and  sharply  tletincd 
fro  HI  the  surrounding  parts.  The 
tumor  is  covered  by  normal  non- 
ailherent  skin,  is  not  tender,  aad 
only  exceptionally  painful.  A  sud* 
denly  acquired  rapidity  of  growth  is  almost  a  certain  sign  of  malignant  activity. 
If  not  soon  reni*ned  the  capsule  will  be  lost  and  the  tumor  acipiire  the  tualig- 
nant  characters  already  deaerihed.  While  mixed  turaors  are  of  slow  growth, 
they  produce  so  few  symptoms,  as  a  rule,  other  than  deformity  that  tbeit 
possessors  are  apt  to  postprme  their  removal.  They  may  thus  attain  in  the 
course  of  years  a  very  large  size.      (See  illustrations.) 

TuBEiiciTLous  LYMPir  NouEs  IN  THE  Parotid. — A  soHtarv  tiiberculmis 
gland  sometimes  iK?curs  in  front  of  (he  ear,  and  might  be  mistaken  for  a  tumor. 
After  such  a  gland  has  existed  for  some  lime  it  is  very  apt  to  liecome  adltf'Pi»ut 
to  the  surrounding  tissues,  to  break  down  and  become  aillierent  to  the  fikin, 
Bhowin'ir  fluctuation. 


Flo.  185. — MixKD  Tumor  op  tite  Pahotid  Gulnd. 
(Author's  coiiecUon.) 


Purely  adeiioiiiatous 
ealiviiry  glands  Liivl- 
jen  observed.  They 
ted  tumors,  Inbiilafed, 
t  consist piicej  usually 
^  Clinically  tliey  are 
jrentiated  from  mixed 

t^-Carcinoma  occurs 
5tid  and  subuiaxillary 
in  tbe  former.  It 
say  wlictlicr  soiue  of 
ata  of  the  floor  of  tlie 
lie  in  the  suhlinginil 
'  The  careinouiata  of 
y  be  of  the  scirrhons 
idly  growing  cellular 


QRAFH  OF  Patient  Shown  in  Fio.  18fl 
.JTER  THE  Operation,  Showing  Scar 


Sc  I  UK  1 1  r  8.— Sci  rr  I  sua  occ  1 1  vs 
in  old  people,  oftt.nier  in  men 
than  women.  Its  progress  is 
relatively  slow,  and  causes  atro- 
phic cfianges  rather  than  the 
j>roduction  of  a  considerable 
tumor.  The  glandular  tissue 
becomes  Indoratedj  and  the  con- 
traction of  the  abundant  fibrous 
stroma  of  the  tnmor  causes 
puckering  and  indentation  of 
the  skin  ov€*r  the  growth.  Sec- 
ondary involvement  of  the 
lynipli  nodes  in  the  neck  is 
usyally  late,  and  the  secimdary 
tiiuinr^  mrely  attain  n  large 
size.  The  involvement  of  tlie 
facial  nerve  causes  paralysis  of 
the  face,  frequently  only  par- 
tial Pain  is  rarely  marked. 
The    skin    mav    be    extenslvelv 
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infiltrated,  and  the  infiltration  may  extend  well  down  on  the  neck  and  limii 
the  motions  of  the  head,  causing  a  slight  degree  of  wry-neck. 

Soft  Cellulae  Form  of  Carcinoma. — The  soft  cellular  form  of  cani- 
noma  presents  quite  a  different  picture.  Microscopically,  these  tumors  n-vpin- 
ble  an  acinous  gland,  with  a  poorly  developed  stroma.  They  are  rapidly  p-uw- 
ing  forms,  soft,  soon  invade  the  skin,  ulcerate,  bleed,  often  dangerously,  undergo 
putrefactive  changes,  etc.  They  early  become  painful,  often  terribly  painful, 
cause  facial  paralysis,  often  deafness,  grow  inward  into  the  phar\Tix,  down- 
ward into  the  neck,  cause  difficulty  in  swallowing,  speaking,  and  breathin;:. 
Soon  infect  the  lymph  nodes,  forming  rapidly  growing  secondary  tumors  an«i 
metastases,  and  have  all  the  characters  of  the  most  malignant  growths.  Tlie 
duration  of  life  may  be  as  short  as  six  months  after  the  discovery  of  tlie 
tumor.  Death  occurs  from  repeated  hemorrhages,  sepsis,  erysipelas,  exhaus- 
tion, asphyxia,  etc. 

The  diagnosis  of  carcinoma  of  the  parotid  or  submaxillary  glands  prci^ciits 
not  the  slightest  difficulty  after  the  tumors  are  far  advanced.     In  their  early 
stages,  however,  when  treatment  is  still  possible,  they  may  readily  be  inistaba 
for  an  acute  or  subacute  inflammatory  process — syphilis,  tuberculosis  of  the 
soft  parts,  or  even  a  purulent  infection.     They  grow  so  fast,  so  early  l)ecome 
painful,  exhibit  redness  and  tenderness  of  the  skin,  etc.,  that  an  exploratory 
incision  and  the  removal  of  a  small  portion  of  the  tumor  for  immediate  inicrt-^ 
scopic  examination  may  be  necessary,  or  at  least  desirable.     The  early  oocuir 
rence  of  facial  paralysis  should  lead  to  a  suspicion  of  malignant  disease.    ()i^4 
of  the  difficulties  is  that  these  rapidly  growing  cancers  may  occur  in  quite  yoiii:i. : 
people. 


CHAPTER   XIX 

THE  NECK 

CONGENITAL  DEFECTS  OF  THE  NECK 

Congenital  Fistulae  of  the  Neck. — Congenital  fistula^  of  the  neek  arise  from 
(1)  the  second  branchial  cleft,  (2)  from  the  thyreo-glossal  duct. 

1.  FiSTUuE  Arising  from  Imperfect  Closure  of  the  Second  Branch- 
ial Cleft. — ^Fistiilaj  arising  from  imperfect  closure  of  the  second  branchial 
deft  may  be  complete  or  incomplete.  The  incomplete  fistula*  may  have:  (a) 
-An  external  opening,  but  fail  to  communicate  with  the  pharynx — incomplete 
external  fistula.  (6)  An  opening  into  the  pharynx,  but  no  ojiening  in  the 
ekin  of  the  neck — incomplete  internal  fistula.  The  external  opening  of  these 
f stuke  lies  in  the  skin  of  the  neck,  between  the  anterior  border  of  the  stemo- 
mastoid  muscle  and  the  median  line  of  the  front  of  the  neck,  and  between  the 
greater  comu  of  the  hyoid  bone  and  the  stemo-clavicular  joint  of  the  same 
side.  The  external  opening  is  usually  very  small,  often  so  small  as  only  to 
admit  a  filiform  guide  or  a  bristle.  The  inner  opening  lies  in  the  neighbor- 
iood  of  the  tonsil,  in  the  lateral  wall  of  the  pharynx,  or  near  the  pillars  of 
(he  fauces.  In  passing  from  the  skin  to  the  pharynx  the  path  of  the  fistula  is 
t/irongli  the  skin  and  superficial  fascia,  along  the  deep  fascia  covering  the  sterno- 
hyoid and  stemo-thyroid  muscles,  between  the  external  and  internal  carotid 
rteries,  to  the  neighborhood  of  the  greater  comu  of  the  hyoid  bone,  and  thence 

>  the  pharyngeal  wall.  The  digastric  muscle  is  superficial  to  the  path  of  the 
r'tula,  the  hyix)glossaI  and  glosso-pharyngeal  nerves  lie  beneath  it.  That  por- 
/»n  of  the  fistulous  tract  derived  from  the  hypoblast  is  lined  with  cylindrical 
^irhelium.  That  portion  derived  from  the  epiblast  is  lined  with  flat  pavement 
jithelium.  This  arrangement  is  the  rule;  exceptions,  however,  may  occur. 
he  i)ortion  derived  from  the  hypoblast  is  said  always  to  contain  a  layer  of 
iiij)boid  cells  in  its  wall.  These  fistuhe  may  be  complete  or  incomplete  at 
rst.  The  incomplete  fistula  may  subsequently  become  complete  by  the  for- 
ation  of  a  cystic  enlargement,  which  finally  perforates  inwardly  or  outwardly. 

Tbe  diagnosis  of  these  fistula?,  if  present  at  birth,  is  not  difficult.  If  they 
►nn  secondarily,  they  may  be  mistaken  for  sinuses  of  other  origins.  The  dis- 
large  from  the  fistula  consists  of  clear  stringy  mucus,  or  of  a  thinner,  milky, 

►  turbid  fluid  resembling  thin  pus.  The  amount  of  discharge  varies  greatly. 
;  may  be  very  slight^  scarcely  noticeable,  only  a  drop  now  and  then,  or  so  pro- 
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fuse  as  to  constitute  a  serious  annoyance  and  to  cause  irritation  of  the  skin  of  tl*e 
neck.  It  IS  sometimes  |>ossibIe  to  feel  the  wall  of  tlie  tract  as  a  fihrong  crirri  in 
the  neck  It  is  not  usually  possible  to  pass  auy  iustrunient  throughout  \\w 
entire  length  of  the  fistulous  ciuinL  In  the  coiiiplelc  Hstiihe  it  is  sometimti 
pjssihle  to  inject  fluid  through  the  external  opening  into  the  pharynx;  the  | 
sage  of  the  ftiiid  into  the  pharynx  may  Iw?  recognized  hy  the  patient  hy  its  t a *!(>,' 
or  hy  the  wnrgeon  hy  its  color  (strychnin,  quinin,  uiilkj  or  mcthylcn«'-hhie  ^>lii- 
ti«jn).  If  t!ie  internal  opening  is  large,  small  portions  of  food  may  pas*  fnim 
tlie  pliarynx  outwardly  to  llie  skiu.  If  tlie  fistula  has  no  external  o|rnin£. 
or  if  thitt  ojiening  hecmties  closed,  tlie  aecumulatiun  of  f<Mjd,  etc.,  in  \\iv  trart 
may  lead  to  inflammatory  8;v'Tnptonis  or  even  to  the  symptouis  of  a  divertiruluui 
of  the  pharynx,  regurgitation  of  the  food  into  the  pharynx,  or  difficulty  iu 
swallowing.  The  character  of  the  epithelium  lining  the  tract  is  an  iuiponanl 
aid  in  the  diagnosis;  cylindrical  epitheliinu  in  the  part  derived  from  the  phar 
ynx  (hypoblast — entoderm)  ;  pavement  epithelium  in  the  part  derived  from  \W 
cutaneous  layer  (epihlast-^H^ctoderm). 

2.  Fistula    Arising    yrou    the    Thvreo-olossal    Duct.^ — The   ihym*- 
glossal  or  thyreo-lingual   duet   in   early   fetal  life  forms  a  canal   lined  witb 

ciliiite^l    ei>ithclium    running  frmi 


% 


the  foramen  ctH^um  at  the  base  i>£ 
the  tongue,  downward  and  forward 
in  the  miildle  line,  to  the  istlmuid 
of  the  thyroid  gland.     This  eaiuJ, 
from    the   foramen    cecum   to  tlm^ 
hyuid  bone,  is  known  as  the  lingucmJM 
diicL     Fnun  the  hyoid  bt»ne  to  tli.^^^ 
isthmus  of  the  thyroid  as  the  iht^- 
rolfl   duct.     While,   normally,  iim* 
entire  canal  is  old  iterated  in  earl^ 
fetiil    life,    in    c<Ttain    instances    ii 
uiMv  remain  patent,  throughout,  oir 
in  part.   A  fistula  onh-  residts  whi*xi 
a  euiuinuuication  with  the  skin  ixi 
the  middle  line  of  the  neck  is  f«=^- 
tahlislied.      These  fistuhr  are  Uf^^i- 
ally  not  eongenitnh     The  extern s^  I , 
opening,   when  formed,   is   in  tl*^ 
middle  line  of  the  neck  k^wecn  the  byoid  hone  and  tlie  sternum.     The  oj*-*i 
ing  is  usually  minute,  and  it  is  only  possible  to  introduce  a  probe  as  far   m 
the  hyoid  hone.     The  deeper  portion  of  tlie  fistiduus  tract  is  lined  by  ciliat€_* 
cylindrical  epithelium  ;    that  part  nearest  the   foramen  cecum  of  the  tongrtii 
with  flat  epitlieliuiu.     It  is  to  l>e  renuMuln^red  thnt  suppuration  may  ohatB^l 
or  destroy  this  ejutlielial  lining. 

Along  the  sterno-mastoid  muscle  thei-e  occur  small  eongenitiil  outgrowtil^ 
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Sometimes  of  skin,  sometimes  containing,  also,  plaques  of  cartilage,  which  are 
believed  to  have  a  morphological  relation  with  the  branchial  arches  and  clefts. 
(See  Supernumerary  Auricles.) 

Cervical  Eib«. — Cervical  ribs  occur  not  very  rarely.  They  are  always  con- 
nected with  the  seventh  cervical  vertebra,  usually  by  a  regular  joint.  They 
are  unilateral  or  bilateral.  The  development  of  the  rib  varies  in  different  cases. 
It  may  scarcely  project  beyond  the  transverse  process  of  the  vertebra.  It  may 
extend  farther  forward  and  end  free.  It  may  unite  with  the  first  rib  proper 
k  fibrous  or  bony  union,  or  finally  with  the  sternum.  The  subclavian  artery 
passes  over  the  cervical  rib,  if  it  is  long;  or  in  front  of  it,  if  short;  never 
below  it.  The  brachial  plexus  lies  always  below.  The  existence  of  such  a  rib 
is  of  interest  because  it  may  cause  pressure  symptoms,  either  of  a  circulatory 
or  nervous  character. 

The  symptoms  usually  come  on  between  the  fifteenth  and  twentieth  years 
of  life.  The  circulatory  disturbances  are  caused  by  the  pressure  of  the  rib 
against  the  subclavian  artery.  In  some  cases  they  are  very  slight  or  absent; 
there  may  be  noticed  only  a  slightly  less  perfect  development  in  the  muscles 
of  the  arm,  or  the  arm  may  be  distinctly  less  well  nourished  than  its  fellow ; 
the  fingers  may  be  pale  and  cold ;  actual  gangrene  of  the  ends  of  the  fingers 
has  been  obser\'ed  in  one  case.  The  compression  of  the  artery  may  be  suffi- 
cient to  cause  thrombosis  and  obliteration  of  the  vessel,  but  the  process  is  slow, 
and  ample  time  is  permitted  for  the  establishment  of  a  collateral  circulation. 
The  symptoms  due  to  compression  of  the  brachial  plexus  of  nerves  consist  chiefly 
of  sensory  disturbances,  neuralgic  pains — either  localized  or  general — pares- 
thesia*, numbness,  coldness,  formication.  Motor  symptoms  are  absent,  except 
that  diminished  electrical  excitability  of  the  muscles  and  of  the  nerves  has 
leen  observed.  The  diagnosis  is  not  usually  difficult  Instead  of  the  normal 
flatness  or  concavity  in  the  supraclavicular  region,  a  pulsating  swelling  covered 
hv  normal  skin  is  noted.  Firm  pressure  on  this  swelling  causes  obliteration 
of  the  radial  pulse,  slight  pressure  may  produce  a  thrill.  Behind  and  below 
can  be  felt  the  rib,  hard,  as  broad  as  a  finger,  attached  or  movable  in  front.  Such 
«  rib  may  be  mistaken  for  an  exostosis  of  the  first  rib.  Such  exostoses  usually 
ftinse  compression  of  the  vein  rather  than  the  artery  and  edema  of  the  arm.  A 
positive  diagnosis  is  easily  established  in  a  doubtful  case  by  an  X-ray  picture. 

Wry-neck  {Torticollis — Caput  ohstipum). — The  term  wry-neck  is  used  to 
designate  a  variety  of  conditions  which  have  this  in  common,  that  they  are 
attended  by  shortening  or  spasm  of  some  of  the  muscles  on  one  side  of  the 
Jieck,  especially  of  the  stemo-mastoid  muscle,  and  are  characterized  by  a  pecul- 
iar, easily  recognizable  deformity,  such  that,  in  typical  cases,  the  chin  is 
raised  and  turned  toward  the  sound  side;  the  ear  of  the  affected  side  is  de- 
pressed and  approaiehed  to  the  shoulder.  (See  Fig.  ISO.)  The  occiput  is 
approximated  to  the  shoulder  of  the  affected  side.  The  deformity  varies  in 
degree  in  different  cases.  An  attempt  to  straighten  the  position  of  the  head  is 
met  by  strong  resistance  on  the  part  of  the  sterno-raastoid  and  sometimes  of 
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Fks.  180.— WrT-NeCU  of  CONGENITAl*  Om«lN   IN  A 

Little  Girl..     Congenital  elevation  of  the  scap* 
uia.     (Collectjon  of  Dt>  Charles  MoBuriie3'.) 
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other  muscles.    As  a  chronic  or  peniianent  condition  the  cmisaiton  nn«J  paiM- 
ogtf  of  tortieoUis  is  somewhat  obscure.     It  is  believed  by  dome  observers — dcnihi 

by  others — that  the  condition  U  e««ii- 
genital  in  the  sense  that  the  thf^r 
eiiing  of  the  musfles  occurs  <hir;j.: 
intrauterine  life.  Some  (ibserveri 
iK'lieve  tliat  the  condition  i^  ca«H.J 
by  injury  to  the  stcrno-uiasruiJ  muv 
cle  during  labor,  sometimes  by  ihc 
nsc  of  ubstetric  foivejis,  or  duriiig 
tlie  delivery  of  the  after-c«.«iun^ 
liciid.  This  accident  is  snp|K>$ed  to 
cause  a  rupture  or  a  hematoma  m 
the  muscle,  resulting  iu  the  fornix 
tion  of  scar  tissue,  in  some  inittiince§ 
in  a  progressive  chromic  interstitial 
m^'ositia  with  destruction  of  the 
muscular  fibers  and  their  Tvplnce- 
meat  by  fibrous  tissue.  It  hiis  been 
assumed  by  some  surgeon:*  thai  i 
hematogenous  infection  of  tln^  latuK 
cle  injured  during  labor  takes  place  through  the  alimentary  canal,  btit  thisj 
theory  of  causation  remains  to  be 
proven* 

The  defonnity  is  generally  no- 
ticed after  the  child  is  a  few  mrmtbs 
old;  upon  examinatiun,  the  peculiar 
position  of  the  head  is  evident ;  pal- 
pation of  the  stcrno-mastoid  muscle 
upon  the  affected  siile  slic»wa  that  it 
is  hard,  inehistic,  and  stretelies  as 
a  tense,  firm  band^  straight  down- 
ward from  the  mastoid  process  to 
its  insert  ion  iu  the  clavicle  and  ster- 
num. The  hardness  and  rigidity 
of  the  itjuscle  is  often  most  marked 
near  its  lower  end.  If  the  child  13 
allowed  to  grow  up  with  this  coudi- 
tion  unrelieved,  secondary  changes 
take  place.  A  lateral  eurvatiu'c  of 
the  spine  in  the  cervical  region  is 
gradually  develojied  with  its  con- 
cavity to^vard  the  affected  side.  The  interver1cl»nil  disks,  and  the  hndlr^ 
of  the  cervical  vcrtebne  thenisi'lves,  are  thinner  iijKjn  the  affected  side,  so  tlmt 
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the  deformity  of  the  spine  tends  to  become  permanent.  This  scoliosis  may  con- 
tinue in  a  single  curve  into  the  dorsal  region.  Usually  a  compensatory  scoliosis 
in  the  opposite  direction  takes  place  in  the  upper  dorsal  region;  this  dorsal 
compensatory  scoliosis  is  usually  not  developed  until  the  disease  has  existed 
for  some  time.  The  two  sides  of  the  face  develop  unequally ;  upon  the  affected 
side  the  face  is  broader  and  lower  than  upon  the  other.  The  skin  upon  the 
affected  side  of  the  neck  is  often  thrown  into  folds.  All  the  structures  of  the 
neck — the  muscles,  the  blood-vessels,  the  nerves — are  shorter  upon  the  affected 
side. 

Otjier  Forms  of  Wry-neck. — In  addition  to  this  form  of  torticollis, 
"which  is  either  congenital  or  occurs  soon  after  birth,  a  number  of  other  acute 
or  chronic  conditions  give  rise  to  wry-neck.  Among  them  may  be  mentioned 
cicatricial  contraction  of  the  side  of  the  neck  due  to  bums;  cicatricial  con- 
traction of  the  skin,  or  of  the  muscles  and  fascia,  such  as  may  be  produced 
by  traumatisms  with  loss  of  substance,  and  by  phlegmonous  processes  in  the 
Deck.  In  acute  inflammatory  conditions  of  the  neck — abscesses,  phlegmons,  etc. 
—the  stemo-mastoid  upon  the  affected  side  is  relaxed  for  the  relief  of  tension ; 
that  upon  the  sound  side  contracted.  As  the  result  of  tubercular  or  syphilitic 
inflammation  of  the  stemo-mastoid  muscle,  or  of  the  growth  of  tumors,  sarcoma, 
or  carcinoma  in  the  muscle,  the  stemo-mastoid  may  lose  its  elasticity,  become 
rigid  and  shortened.  Further,  as  the  result  of  dislocations  of  the  cervical  verte- 
bra*, of  tuberculosis  of  the  bodies  of  the  vertebra?,  deformities,  more  or  less 
di-A'ly  reseiiibling  typical  wTy-neck,  are  not  uncommon.  (See  Dislocations 
^  Tubereulosis  of  the  Cervical  Vertebnc.) 

■Further,  as  the  result  of  local  irritations,  notably  of  pediculosis  capitis, 
icfl-niarkt^d  spasm  of  the  stemo-mastoid  muscle  may  occur,  which  promptly 
r  slowly  disapjiears  wben  the  irritation  is  removed.  As  the  result  of  exi)osure 
)  cold  and  wet,  or  from  other  causes,  the  so-called  muscular  rheuniatisin  may 
ffeet  the  stenifj-mastoid  muscle.  The  attack  usually  comes  on  quite  suddenly, 
ften  without  waraiDg.  The  patient  feels  a  more  or  less  intense  pain  in  the 
ide  of  the  neck,  and  the  head  involuntarily  assumes  a  wry-neck  position. 
mm  mu^le  is  more  or  less  tender,  and  an  attempt  to  straighten  the  head 
I  painful  Tlie  condition  may  last  for  hours  or  days,  and  in  very  rare  cases 
jay  become  chronic.  As  a  complication  of  acute  infectious  disease — scarlet 
JIfkf  Tnem\^^j  typhoid,  etc. — an  inflammation  of  the  stemo-mastoid  muscle 
lay  occiiFj  and  in  soiiie  instances  may  lead  to  permanent  replacement  of  the 
macular  fibers  by  fibrous  tissue.  Of  all  the  muscles  of  the  neck  the  sterno- 
lastoid  is  more  often  than  any  other  the  seat  of  cjummaia  or  of  a  diffuse 
tfphilHic  interstitial  myositis  with  replacement  of  tlie  nmscular  fibers  by 
brous  tissue. 

Spasmodic  Torticollis.  Spasmodic  Wry-nkck. — As  the  result  of  ob- 
jure clianges  in  the  central  origins  of  the  spinal-accessory  and  tlie  three  uj)p(T 
:Tvical  nerves,  sometimes  from  changes  in  the  nerves  themselves,  a  clirouic 
>ndition  of  nervous  irritation  ensues,  characterized  bv  tonic  or  clonic  spasms, 
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or  botJij  of  eertHiTi  nmst^les  of  the  neck.  Tlie  sterno-nmstoid  is  most  afiia 
affected,  aii*l  other  muscles  frequently  take  part— trapezius,  splenius,  obliqoiu 
capitis  inferior,  complexus^sonie times  on  both  sides  of  the  neck.  Whi-n  the 
spasm  is  tonic,  and  affects  chiefly  the  sterno-mastoid,  the  position  of  the  k4«J 
is  that  of  ordinnry  wry-neck;  by  the  implication  of  other  muscles  the  defomuty 
is  varied  in  spveral  ways.  The  clonie  spasms  cause  rotary,  or  nodding,  or 
ohliqne  movements  of  tlie  head,  elevation  of  tlie  shoulder,  and  other  movemf^if^ 
such  as  throwing  hack  of  the  head  and  wrinkling  of  the  forehead  whrn  bufli 
trapesjii  are  involved^  etc.  The  disease  is  more  common  in  women  than  in 
men,  sehiom  wcurs  Ix'fiire  the  age  of  thirty,  and  is  sometimes  of  a  tratimitir 
or  of  a  distinctly  neurotie  origin.  The  s[)asms  are  not  attended  by  paia,  hi 
are  extremely  distressing  to  the  patient  because  of  inability  to  keep  still,  aiul 
even,  sometimes,  to  do  any  work.  Jlental  depression  is  common.  The  affcctd 
muscles  usually  Ix^come  more  or  less  enlarged  from  continued  use. 

INJURIES   OF  THE   NECK 

Tn juries  of  the  neck  are  suhciitaneous  injuries  or  oj)eu  wounds.     TlitMiinst 
im|K>rtant  structures  injured  are  the  blf>od-vessels,  nerves,  the  air  passages^  ihi  ' 
esophaguSj  the  hyoid  hone  ancl  the  thoracic  duct. 


SUBCUTANKOUS    InJUKIES    OF   TUK    XkCK 

Snl»eiitaneoiis  injuries  of  Mie  neck  occur  as  tlie  result  of  blows  an<l  fulls 
further,  froiu  erusliing  injuries — as  when  tlie  wheel  of  a  vehicle  |iasse^  overtU 
ncek,  or  when  the  neck  is  caught  by  a  })ieee  of  moving  machinery,  or  hy  » 
nmving  tOevator;  as  the  result  of  hanging,  garroting,  and  choking,  Sach  in* 
jtiries  are  more  or  less  serious  or  fatal  accdrding  tu  tlie  amount  and  rliarinl^r 
of  the  violence,  the  duration  of  its  application^  and  the  structures  injureJ.  A 
fatal  asphyxia  may  follow  a  blow  upon  the  larvnix  which  causes  no  gross  injury, 
by  spasm  or  paralysis  of  the  muscdes  of  the  glottis^  or,  on  the  other  hand^b)' 
severe  violence  the  trachea  may  be  completely  torn  across, 

Wlien  an  individual  is  choked  to  death  by  another,  the  prints  of  the  nMail* 
ant's  fingers  can  usually  lie  distinguished  as  scratches,  eccliv^noses,  and  livid 
marks  on  the  skin.  When  garroted  by  a  cord,  a  livid  groove  can  h^  m'U 
entirely  encircling  the  neck.  Hangingj  on  the  other  hand^  usually  dtx'S  M 
leave  a  complete  circle  aronnd  the  neck,  showing  the  point  of  application  nf 
the  rope,  at  least  in  cases  of  suicide.  In  cases  of  judicial  hanging  the  iHolcmi* 
is  extreme,  an<l  tlie  mark  of  the  rope  may  completely  encircle  the  neck*  Tlia 
|>res(-uce  of  ei-cliymosis  in  and  beneath  the  skin  in  the  vicinity  of  sneh  niorlsi 
indicates  I  hat  tlie  ermstric^fiori  took  place  before  dcatli.  Its  absr^nce,  if  a  Imnf 
cord  or  rope  was  used,  indicates  tliat  deatli  was  due  to  other  causes.  In  ju'lieiiil 
hangings  the  lesions  produced  are  often  severe,  and  include  rupture  of  nmscfe, 
vessels,  nerves,  and  often  dislocation  of  the  upper  cervical  vertebra?,  frequenth 
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o/tlie  atlas  and  axis,  with  rupture  or  crushing  of  the  spinal  cord.  In  suicidal 
Iwiigings,  and  murders  by  tying  a  cord  or  other  ligature  about  the  neck,  death 
occurs  from  asphyxia  by  closure  of  the  upper  orifice  of  the  larynx  or  of  the 
trachea  by  direct  compression.  The  hyoid  bone  and  larynx  may  be  fractured. 
In  case  the  strangling  is  done  with  a  band  of  soft  cloth,  such  as  a  silk  hand- 
lerchief,  no  mark  whatever  may  be  left  upon  the  skin.  Sudden  constriction 
of  the  neck  may  cause  rupture  of  the  inner  and  middle  coats  of  the  carotids, 
followed  later,  if  the  patient  survives  the  immediate  eflFects  of  the  injury,  by 
thrombosis  or  aneurism.  The  immediate  symptoms  of  the  sulx?utaneous  in- 
juries of  the  neck  involving  injury  of  or  pressure  upon  the  windpipe  are 
dyspnea,  more  or  less  severe,  or  asphyxia.  Subcutaneous  hemorrhage  from 
rupture  of  large  vessels  may  also,  by  pressure,  cause  asphyxia. 

Fracture  of  the  Hyoid  Bone — Fracture  of  the  hyoid  bone  occurs  as  the 
result  of  hanging — judicial,  homicidal,  or  suicidal;  from  grasping  the  throat 
infighting,  or  strangling;  from  a  blow;  in  rare  instances,  from  muscular  action. 
The  fracture  takes  place  through  the  body  or  greater  comu.  The  signs  of  frac- 
ture— mobility  and  crepitus — can  usually  be  made  out  through  the  skin  or 
"with  a  finger  in  the  mouth.  The  end  of  a  fragment  frequently  perforates 
the  mucous  membrane  of  the  pharynx,  and  profuse  bleeding  is  not  uncommon ; 
a  considerable  hematoma  may  form  in  the  neck.  Subjectively,  there  is  local 
pain  and  tenderness.  The  most  marked  symptoms  are  due  to  interference  with 
swallowing  and  respiration;  any  attempt  to  swallow,  or  even  to  move  the 
tongue  or  jaw,  is  attended  by  intense  pain,  and  often  by  a  paroxysm  of  choking 
and  coughing;  so  that  these  patients  have  sometimes  to  be  fed  through  a  cathe- 
ter or  esophageal  tube.  Speaking  is  also  interfered  with,  and  is  painful ;  there 
mav  be  hoarseness  or  aphonia.  The  dyspnea  is  often  marked,  and  may  even 
require  tracheotomy.    Dislocation  of  the  hyoid  bone  has  been  observed. 

Fracture  of  the  Larynx. — The  fractures  of  the  larynx  occur  through  the 
thyroid  and  cricoid  cartilages,  very  rarely  through  the  arytenoid  cartilages. 
The  fractures  are  more  common  in  men  than  in  women,  and  among  the  middle- 
aged  and  elderly  rather  than  the  young.  They  result  chiefly  from  violence 
exerted  from  side  to  side,  tending  to  crush  the  cartilages  of  the  larynx  later- 
ally, or  violence  directed  from  before  backward,  crushing  the  cartilages  against 
the  anterior  surface  of  the  vertebral  column.  The  fractures  are  caused  by 
Hows,  falls,  hanging,  strangling,  run-over  injuries,  and  gunshot  woimds.  When 
the  fractures  are  produced  by  lateral  compression  of  the  lar\Tix — as  when  the 
larynx  is  grasped  between  the  fingers  in  the  effort  to  choke  the  individual — the 
fracture  of  the  thyroid  occurs,  usually  near  its  anterior  border  and  in  a  vertical 
direction ;  the  ring  of  the  cricoid  is  commonly  broken  at  the  same  time,  some- 
times bilaterally,  sometimes  near  the  middle  line  in  front.  As  the  result  of 
extreme  degrees  of  violence  and  of  gunshot  wounds,  the  cartilages  of  the  larynx 
may  be  more  or  less  disintegrated  and  crushed  to  a  pulp. 

The  signs  of  fracture  are:  Deformity,  which  is  usually  ra]udly  hidden  by 
swelling;  but  more  particularly  marked  are  the  signs  of  interference  with  the 
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function  of  the  larynx,  namely,  severe  dyspnea,  which  may  be  almo^,^  ^i 
diately  fatal;  painful  and  paroxysmal  coughing,  caused  by  the  m^Ef^^^k 
interference  with  respiration,  by  irritation  of  the  larjTix  produced  U^>-^  -*'  ^A 
jury  and  by  the  aspiration  of  blood  into  the  trachea  and  lungs.  Sw^s^^^-^w 
is  painful  and  diflScult,  but  this  symptom  is  not  as  marked  as  after  jft^^^(^ti 
of  the  hyoid  bone.  If  the  mucous  membrane  is  torn,  there  is  steadi  ^^v'P'' 
gressive  emphysema,  which  travels  down  the  neck,  involves  the  tlion  '^  ^^^  ^b 
remainder  of  the  trunk,  and  finally  the  extremities,  and  also  extend^^  ^^^ 
the  intermuscular  planes  of  the  neck  into  the  mediastinum,  sometimes  ii^  ^^  the 
pleura,  as  well  as  upward  into  the  face.  The  cough  is  accompanied  by  t  ^^^  ex- 
pulsion of  foamy  blood  from  the  mouth.  There  are  changes  in  the  ^'^/cp, 
aphonia,  and  hoarseness.  Death  may  occur  from  asphyxia,  due  to  aspir^^/ojj 
of  large  quantities  of  blood  into  the  lungs,  from  mechanical  interference  ^rifi 
the  passage  of  air  through  the  larynx,  or  later  from  swelling  and  edema  of  the 
mucous  membrane,  which  may  occur  at  once  or  not  come  on  for  a  niniiber  of  J 
days.  These  dangers  are  best  met  by  an  early  tracheotomy.  In  mild  cases  all 
the  symptoms  will  be  less  severe. 

Fracture  of  the  Cartilages  of  the  Trachea. — Fracture  of  the  cartilages  of  tbe 
trachea  is  less  common  than  fractures  of  the  larynx.  It  occurs  usually  as  the 
result  of  severe  crushing  injuries  of  the  neck.  The  trachea  may  be  crushed 
from  before  backward  or  laterally,  or  torn  across,  or  torn  away  from  the  larvBX. 
The  symptoms  are  the  same  as  those  of  fracture  of  the  larynx ;  emphysema  is 
marked.  The  diagnosis  is  not  easy  on  account  of  the  deep  position  of  the 
trachea,  rendered  still  more  inaccessible  by  the  attendant  swelling  and  emphy- 
sema. 

Burns  of  the  Neck. — Burns  of  the  neck  are  chiefly  interesting  on  account 
of  the  cicatricial  contraction  and  resulting  deformities  which  may  follow  these 
injuries. 

Wounds  of  the  Neck 

Wounds  of  the  neck  occur  most  often  as  incised  and  stab  wounds,  as  the 
result  of  attempts  at  suicide,  less  often  as  the  result  of  homicidal  assaults. 
Contused   and  lacerated   and  gunshot  wounds  are  comparatively  rare.    The 
majority  of  suicidal  wounds  of  the  neck  are  made  with  razors,  carving  knives, 
and  the  like.     They  are  incised  wounds,  usually  in  the  upper  part  of  the  neck. 
In  right-handed  people  they  begin  to  the  left  of  the  middle  line,  and  extend 
across  the  neck  and   downward  to  the  right.     The  wound   is   usually  more 
extensive  to  the  left  of  the  median  line,  and  may  here  exhibit  ragged  tags  of 
skin  or  one  or  more  superficial  parallel  cuts  in  the  skin.     The  cut  may  cross 
the  middle  line  at  any  level,  most  commonly  in  the  space  between  the  hyoid 
bone  and  the  thyroid  cartilage,  or  through  that  cartilage  or  through  the  crico- 
thyroid membrane,  or  more  rarely  below  that  point.     These  wounds  are  of 
any  depth ;  they  may  open  the  pharynx  or  larynx  or  trachea,  or  divide  these 
structures  and  the  esophagus,  together  with  nimierous  vessels,  muscles,  and 
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'•^  TJsually  the  carotids  and  internal  jugulars  escape,  on  account  of  the 
-Uoti  aflForded  by  the  stemo-mastoids  and  the  deep  position  of  these  vessels 
*  ^^  is  usual,  the  individual  extends  his  neck  when  making  the  cut.  More 
-">  Suicidal  wounds  are  stabs  intended  to  reach  the  large  vessels.  Homi- 
;^  ^oxinds  are  usually  stabs  or  incised  wounds  on  the  side  of  the  neck, 
^^^eidal  gunshot  wounds  of  the  neck  are  rare.  I  saw  one  case  in  which 
*^^  man  shot  himself  with  a  .22  caliber  pistol  directly  backward  through 
^Pper  rings  of  the  trachea.  Aside  from  cough  and  bloody  expectoration, 
^  pain  on  swallowing,  and  subcutaneous  emphysema  of  the  neck,  there  were 
^^ious  symptoms,  and  he  made  a  prompt  recovery.  The  gravity  of  incised 
^^^ds  of  the  neck  depends  upon  hemorrhage,  upon  injuries  to  the  air  passages 
^  Esophagus,  the  nerves  and  muscles ;  further,  upon  aspiration  of  blood  into 
^  *^ngs,  causing  dyspnea  or  asphyxia;  later,  aspiration  of  wound  discharges 

food,  and  septic  pneumonia,  are  common;  further,  upon  wound  infection 
^^  sepsis.  If  the  wound  is  above  the  hyoid  bone,  and  divides  the  muscles 
Pporting  the  tongue,  that  organ  may  fall  back  upon  the  larynx  and  cause 
pbvxia. 

I  saw  another  gunshot  wound  of  the  neck,  where  a  man  was  shot  by  another 
h  a  .22  caliber  revolver,  through  the  middle  of  the  thyroid  cartilage.  The 
let  apparently  had  passed  directly  backward.  The  patient  suffered  from 
cely  any  noteworthy  symptoms  other  than  hoarseness,  and  was  soon  en- 
\y  well.  In  another  case,  recently  under  my  care,  a  man  cut  his  wife's 
at  with  a  razor  in  a  fit  of  jealous  rage,  also  wounding  her  in  other  parts 
he  body.  The  wound  in  the  neck  was  transverse,  and  extended  across  the 
:  from  ear  to  ear  at  the  level  of  the  thyro-hyoid  space,  and  opened  the 
-ynx  at  this  level  for  about  an  inch.  The  patient  had  bled  rather  freely, 
suffered  no  other  serious  symptoms.     Suture  of  the  hole  in  the  pharynx 

of  the  divided  muscles  was  followed  by  primary  union.  In  several  other 
s,  which  I  have  seen,  chiefly  elderly  lunatics  who  cut  themselves  in  the 
at  with  a  razor,  the  pharynx  has  been  widely  opened;  and,  since  these 
ents  managed  to  tear  off  the  dressings  from  time  to  time,  and  the  openings 
he  pharynx  were  large,  the  wounds  became  infected  and  the  patients  died 
eptic  pneumonia.     (See,  also,  Esophagus.) 

Injuries  of  Blood-vessels  of  the  Neck  in  General. — The  most  serious  symp- 
s  of  wounds  of  the  neck  are  due  to  bleeding.    If  the  wound  is  widely  open, 

neither  the  air  passages  nor  the  pleura  are  injured,  the  blood  escapes  out- 
dly.  If  the  pharynx,  larynx,  trachea,  or  pleura  are  wounded,  and  more 
3cially  if  the  wound  in  the  skin  is  small,  much  of  the  blood  may  enter  the 
;hea  and  cause  dyspnea,  etc.,  or  find  its  way  into  the  pleura,  or  form  a  more 
ess  extensive  hematoma  in  the  subcutaneous  tissues  and  intermuscular  planes 
the  neck,  with  serious  or  fatal  pressure  symptoms  upon  the  larynx  or 
fhea.  Such  pressure  may,  however,  act  to  stop  the  bleeding,  even  from  a 
;e  vessel,  notably  if  it  be  not  completely  divided  or  the  wound  in  its  wall 
ongitudinal ;  the  hematoma  may  then  be  absorbed  and  cure  result.    In  other 
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cases  infoetion  nf  the  licniatoma  exposos  the  iudividiial  to  the  danger^^  of  sepsis 
find  set'outUiry  beuaorrbage.  Further,  the  wtamd  in  the  skin  iiiaj  heal,  the 
wound  of  the  artery  iiiav  remain  open,  and  an  aneiirisnn  may  result. 

It  is  very  iiiiportimt  in  wrmnds  uf  the  neck  to  determine  the  soun^*  of  tbt^ 
bleeding — i.  e.,  what  vessel  is  wtunided.  In  ineini^d  wonnds  tliis  is  not  flitfi 
eult;  the  wound  lies  open  to  inspeetion.  In  narrow  stab  and  punctured  wom 
and  in  j[^mshot  wounds  the  conditions  are  not  so  simple,  and  the  sur/L^^^m  nun 
he  dweived  as  to  the  gravity  of  the  condition,  notably  if  some  time  h-d^  ^A^ly^'>i 
since  the  receipt  of  the  injnry.  The  bleeding  from  a  large  vessel,  artcrt,  or 
vein  may  have  been  free  at  first,  but  with  a  considerable  loss  of  bloo^l  anil  a 
weakened  pulse;  a  smallj  continuous  hemorrhage  of  no  great  amount  may,  nevrt- 
tbeley^,  represent  the  division  tif  a  large  arterial  trunk.  If  such  a  trunk  i«i  tmh 
partly  divided,  a  systolic*  blowing  murmur  may  sometimes  be  heard  on  aiia^ul^ 
tatiiju.  The  formation  of  an  arterial  hematoma  which  showed,  after  a  liiue, 
pulsation  and  a  murnuir,  would  indicate  a  similar  injury.  Absence  of  a  it'Uh 
jiura!  pulse  in  the  presence  of  stab  wound  in  the  region  of  the  coininon  or 
external  carotid  would  indicate  division  of  one  or  other  of  the^e  vesst'k,  aivl 
a  stab  wound  bebintl  the  clavicle  wciuhl,  in  the  absence  of  a  radial  pulse,  imli* 
eate  a  division  of  the  subclavian,  but  in  neitlier  case  with  any  certainty.  Surer 
and  more  satisfactory  diagnostic  measures  are  exposure  of  the  bleeding  pM 
through  a  ]?iuitable  ineisi<m,  using  the  original  wound  as  a  guide. 

Injuries  of  the  Particular  Veaaels.^ — The  innominate  artery  may  be  injured 
by  gunshot  wounds  or  by  stab  wounds  at  the  root  of  the  neck.  The  results  m 
almost  immediate  death  from  external  or  intrathoracic  hemorrhage,  Wrmti^ 
of  the  subclavian  arc  rare  on  acenunt  of  the  pn>tected  position  of  the  v«_- > 
Stab  and  gunshot  wounds  have  been  the  cause  of  the  injury  in  the  recorded 
cases.  In  most  instances  rajiJdly  fatal  bleeding  lias  ocfiiri'cd  lrx*fore  aid  (hmiIJ 
he  rendered.  In  other  cases  an  aneurism  has  formed ^  and  resrilteil  fatallj 
from  one  cause  fir  another.  The  vein  and  the  pleura  are  often  wounded  tth 
get  her  witli  the  artery. 

The  common  carotid  artery  is  wounded  much  more  often  than  tlie  sut 
clavian;  in  not  a  few  cases  as  the  result  of  suicidal  cuts;  in  these  cas«*s  nwir 
its  upper  part,  opposite  the  level  of  the  larynx.  When  completely  diviW, 
death  from  hemorrhage  is  almost  immediate.  If  tlie  wound  is  a  stab  or  ptinc- 
ture  a  fatal  result  may  occur  frnni  the  pressure  of  the  effused  blood  U[X)a  tlw* 
trachea.  Less  commonly  the  bleeding  may  cease  and  a  cure  re-sult.  The  &- 
ternal  and  internal  carotids  are  much  more  rarely  wounded  as  the  result  of 
stab  and  gunshot  wounds  *if  the  side  of  the  nci^k,  in  siuue  cases  from  the 
interior  of  the  mouth,  Thr  Idetnling  is  rapidly  fatal  unless  eontrolled  at  oow. 
Th(^  bleeding  yM>iiits,  mu  {jc-cnimt  of  the  narrow  space  1w*hind  the  jaw,  are  ratlirr 
inar*cessibli*.  The  branches  of  the  external  caroti<l  may  lie  wounde<l  iu  rut 
throat  cases,  often  several  branches  at  the  same  time.  The  bleeding  is  8«*wiv, 
and  often  speedily  fatal  if  not  controlled  surgically.  Wounds  of  the  superior 
thyroid  and  of  the  tliyroid  gland  itself  bleed  furiously.     WoUnds  of  tie  v^rt^ 


INJURIES  OF  THE  NECK  639 

ery  are  not  exceedingly  rare,  and  are  even  more  fatal  than  wounds 
ommon  carotid,  largely  on  account  of  the  inaccessible  position  of  the 
The  artery  may  be  wounded  in  any  part  of  its  course  by  a  gunshot 
Stab  wounds  are  most  common  in  the  upper  part  of  the  vessel,  near 
5.  The  external  wound  may  be  in  the  back  of  the  neck,  or  below  and 
he  mastoid  process.  When  the  wound  is  in  front  it  may  be  hard  to 
ther  the  vertebral  or  the  carotid  is  injured.  Search  may  be  made  for 
illed  carotid  tubercle  on  the  transverse  process  of  the  sixth  cervical 
,  and  pressure  made  backward,  first  above  and  then  below  the  tubercle, 
lire  below  the  tubercle  stops  the  bleeding,  the  vertebral  is  probably 
;  if  pressure  above  checks  it,  the  carotid,  because,  above  the  sixth 
vertebra,  the  vertebral  is  protected  by  the  transverse  processes  of  the 
rtebra?  as  it  passes  upward  through  the  holes  in  these  processes. 
ids  of  Veins  of  the  Neck. — Wounds  of  large  veins  in  the  neck  are  easy 
lize ;  the  blood  streams  out  steadily  and  rapidly,  and  in  the  case  of  the 
jugular  is  capable  of  causing  rapid  death  from  loss  of  blood  quite  as 
is  from  division  of  a  large  arterial  trunk.  The  same  is  true  to  even 
r  extent  of  the  innominate  vein  and  of  the  subclavian  vein.  Open 
communicating  directly  with  these  vessels  are  speedily  fatal  unless 
If  the  wound  in  the  skin  is  small  so  that  the  blood  cannot  freely 
hematoma  may  form  and  cause  dyspnea  or  death  from  pressure.  In 
IS  which  interfere -^ith  the  entrance  of  blood  through  the  veins  into 
IX,  such  as  dyspnea  from  laryngeal  obstruction  or  by  pressure  upon 
ns  at  the  entrance  to  the  thorax  by  tumors  or  exudates,  venous  hemor- 
ly  be  greatly  increased,  the  veins  are  distended  with  blood,  and,  when 
,  the  aspirating  effect  of  the  thorax  being  diminished  or  wanting, 
is  very  active. 

Iier  accident,  fortunately  quite  rare,  is  the  aspiration  of  air  into  open 
)f  the  veins  at  the  root  of  the  neck.  It  is  more  apt  to  occur  in  widely 
mds,  such  as  are  made  in  surgical  operations,  than  from  stab  wounds 
narrower  wounds.  The  symptoms  of  such  entrance  of  air  are  a  dis- 
iidible  sucking  or  gurgling  sound,  caused  by  the  rapid  passage  of  air 
the  opening  in  the  vein,  and,  in  cases  where  the  amount  of  air  is  con- 
,  almost  instantaneous  stoppage  of  the  heart,  and  death.  In  some 
general  symptoms  may  be  postponed  for  several  minutes.  The  patient 
)mes  very  pale  and,  if  conscious,  has  a  feeling  of  intense  anxiety  and 
Qg;  respiration  becomes  labored,  the  pulse  rapid  and  fluttering;  the 
ilate;  there  may  be  convulsive  movements,  syncope,  and  death.  Any 
rge  veins  at  the  root  of  the  neck,  if  wounded,  may  aspirate  air  in  this 
especially  the  internal  jugular,  the  external  jugular  where  it  per- 
le  deep  fascia,  the  innominate,  the  subclavian  and  axillary  veins.  Air 
•  enter  much  smaller  veins  if  they  are  held  open  by  attachments  to 
by  inflammatory  exudates,  or  when  the  w^all  of  the  vein  is  thickened 
as  from  infiltration  with  tumor  tissue,  so  that  they  cannot  collapse 
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when  wounded.  Fortunately,  in  a  good  many  cases,  even  though  considerable 
air  has  entered,  there  are  either  no  symptoms,  or  such  symptoms  as  ause 
are  recovered  from,  the  air  being  absorbed.  Personally,  although  I  have  seen 
and  heard  air  enter  veins  on  several  occasions,  no  serious  symptoms  have 
followed. 

Injuries  of  the  Nerves  of  the  Week  in  Oeneral. — Injuries  of  the  nerves  of 
the  neck  occur  as  the  result  of  crushing  injuries,  as  a  complication  of  frac- 
tures of  the  clavicle,  and  from  incised,  stab,  and  gunshot  wounds ;  secondarily, 
from  pressure  by  displaced  fragments  of  bone  or  from  callus  production,  from 
the  pressure  of  tumors  or  masses  of  cicatricial  tissue  or  foreign  bodies.  In- 
juries of  the  cervical  and  brachial  plexuses  of  nerves  occur  most  often  as  the 
result  of  blunt  violence  applied  to  the  side  of  the  neck,  sometimes  associated 
wath  fracture  of  the  clavicle.  Less  often,  one  or  more  of  the  cords  of  the 
cervical  or  brachial  plexus  may  be  divided  in  incised,  stab,  and  gunshot  wounds. 
The  symptoms  will  vary  according  to  the  extent  and  location  of  the  injury. 
The  crushing  injuries  by  blunt  violence  may  merely  contuse  or  stretch  the 
nerves,  or  destroy  one  or  more  trunks  completely.  I  have  seen  several  cases 
in  w^hich,  from  blow^s  and  falls  upon  the  shoulder  and  neck,  without  mj 
external  wound,  the  functions  of  nearly  all  the  nerves  of  the  brachial  plexus 
were  totally  and  permanently  destroyed.  The  anatomical  site  of  the  plexus 
was  occupied  by  a  dense  mass  of  cicatricial  tissue  in  which  no  nerve  elements 
could  be  traced.     (See,  also.  Injuries  of  the  TTppy»' Bxtremity. ) 

In  the  different  cases,  from  whatever  cause,  the  paralytic  symptoms,  motor 
and  sensory,  will  vary  according  to  the  seat  and  extent  of  the  lesion.    At  the 
time  of  the  injury  there  is  generally  severe  pain;  the  paralyses  due  to  nerve 
destruction  are  present  at  once.     In  cases  of  contusion  of  the  nerves  merelr, 
the  paralysis  may  be  incomplete,  and  be  accompanied  by  symptoms  of  irritation 
— twitching  of  certain  muscles,  paresthesia?,  neuralgic  pains,  and  disturbances 
of  sensibility  without  complete  anesthesia.     Usually  the  motor  paralysis  tf 
more  complete  than  the  sensory.      If  the  nerve  trunks   have  been  entirely 
divided  or  destroyed,  the  paralysis  is  permanent.     In  certain  cases,  after  tb 
paralysis  has  existed  for  a  certain  time  a  traumatic  neuritis  may  be  developed 
in  the  injured  nerve  trunks,  and  may  spread  to  other  nerves  which  anastomo* 
with  those  which  have  been  injured.     There  will  then  be  added  pain  and 
further  paralyses  affecting  the  uninjured  nerves  the  seat  of  neuritis. 

In  some  cases — ^notably  those  produced  by  the  pressure  of  bony  fragmentt» 
by  callus  production,  by  the  presence  of  foreign  bodies,  or  the  development  i 
masses  of  cicatricial  tissue  which  press  upon  the  nerve  trunks,  the  paraljA 
will  tend  to  be  more  marked  as  the  pressure  increases.     In  these  cases,  also,  t 
neuritis  may  be  developed  as  the  result  of  pressure.    As  the  result  of  pennaneat 
loss  of  function  in  the  nerves  there  will  be  developed  atrophic  and  degeneratitn 
changes  in  the  muscles,  and  trophic  changes  in  the  skin  of  the  extremity,  suA 
as  have  already  been  described  under  Injuries  of  Nerves.      It  is  generallj 
impossible  to  say  in  the  given  case,  without  operative  exposure  of  the  iniuw( 
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nerves^  to  wluit  extent  regeiieratinn  of  the  injiirot]  nerve  trunks  will  take 
plijce,  I  saw  one  case  of  a  stab  wminfl  liiiili  up  \n  thv  axilla,  wliieli  divided 
HJJ  the  f'ords  of  the  hraeliinl  plexus;  flie  alr<^n*Iiy  of  tiie  arm  wn^  i'limjili-te  and 
p^riiianent;  in  spite  of  several  earefiilly  planned  operations  f<»r  the  restoratitui 
q{  the  divided  nerves,  no  return  of  function  followed.  (See  Injuries  of 
Iferves,  Vol  TIT.) 

iBJmries  of  the  Individual  Nerves  of  the  lSleck.-^In juries  of  the  Pneumogas' 

trie    A^rrr. — The  pneuinogMstrie  nerve  is  ciceasionally  wounded  or  pinehed  hy 

811  £irtery  clamp  or  a  ligature  during^  surgical  t^jK^rations  upon  the  neek,  nutably 

ia  tlic  extirpation  of  t^ujiors,  nirely  ligation  of  the  eommon  carotid  artery.     In 

ope* '■^'^t ions  upon  the  thyrottl  ghiiid  tlie  reeurrent  hirvngtnd  nerve  may  be  torn 

or      jnnehed,    or   ine!udi*d    in    the    ligature    surrounding   tbe    inferior    thyroid 

trt^'J'y-     Fractures  of  the  ha^e  of  tlie  skull  souietiuies  injure  the  pneunioi|^a.^- 

Uric^^      There  may  he  an  assoeiated  lesion  of  the  glt><sn-pharyngeal,      Divisiiai 

of     trhe  pneumogastrie  nerve  of  one  side  in  the  ncek  will  produce  sjuiptonis 

i^diic'h  appear  to  be,   in  moat  instances   at   least,   gy*Ave  dangers   to   life.      If 

Iho    iien^e  is  merely  pinehed  with  an  artery  elamp,  sudden  symptoms  of  collapse 

^Sk^  occur,  such  as  sudden  failure  of  respiration  or  of  the  heart  action.     In 

pfa^     reported  cases  these  symptoms  have,  however,  disappeared  when  pressure 

|l(>on  the  nerve  ceased  or  suitable  stimulation  and  artificial  respiration  were 

lisfc^*cl.    Division  of  the  nerve  does  not  appear  to  affiX't  the  pulse  or  respiration 

^m^i, Serially,  although  in  some  cases  a  rapid  pulse  has  been  observed  for  a  time. 

It^    accidental  or  intentional  division  has  iisually  occurred  during  the  reuif^val 

of     malignant  growths  f^f  the  neck  ;  and  altliough  death  has  followed  in  aliout 

half  the  cases,  it  has  seemed  to  be  due  to  causes  other  than  tbe  injury  to  the 

ti<?:rre.     Tbe  only  constant  sym|>tnins  are  due  to  the  division  ^^if  tbe  fibers  1m^- 

longing  to  the  recurrent  laryngeal  nerve^  lUiUHdy,  paralysis  of  one  vocal  cord 

and  the  resulting  hoarseness  or,  in  some  cases,  ai>bonia* 

Division  of  the  pneumognstric  almve  the  origin  of  tlie  superior  laryngeal 
nen^e  causes,  in  addition,  anesthesia  of  tbe  corres[)ontiing  half  of  the  larynx. 
Division  of  Ix^tb  pneuuiogastrics  in  the  neck  causes  total  paralysis  of  both 
rocal  curds,  a  rapid  pulse,  changes  in  the  breatliing — either  increased  or  dimin- 
ished frequeney^ — and  death  from  edenui  of  the  lungs  or  pneumonia.  Irritation 
of  the  pneumogastrics  causes,  as  its  most  notable  syniptnm,  a  slow  pulse. 

Injury  of  the  Sympaihelic  Cord  in  the  A^'^ft.— Division  of  the  cervical 
sympathetic  ser*reely  occurs  as  an  isi dated  accidental  injury.  As  an  associated 
injury  it  has  bc^en  c»ceasionally  observed.  Paralysis  is  more  often  due  to 
pressure  from  tumors.  In  one  case  of  my  OAvn  it  appeared  to  he  accompanied 
by  fibrous  thickening  of  the  slicatb  of  the  nerve,  and  was  associated  with  tri- 
geminal and  occipital  neuralgia.  The  sjTuptoms  of  paralysis  of  the  cervical 
0ym pathetic  are  slight  sinking  in  of  tlie  eyeball^  loss  of  the  cilio-spinal 
reflex,  a  contracted  pupil  on  tlie  affected  side,  partial  ptosis,  flushing  of 
lialf  tbe  face,  an  increase  in  temperature,  and  sortietimes  sweating  of  the 
skin  of  the  face  on  the  affected  eidc.     Irritation  of  the  cervical  sympatbetic 
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causes  a  dilated  pupil,  sometimes  exophthalmos  and  elevation  of  the  upper  lid  j^ 
so  that  the  eye  appears  prominent  and  larger,  paleness  and  coldness  of  tk 
corresponding  side  of  the  face. 

llie  Hypoglossal  Nerve. — The  hypoglossal  nerve  may  be  injured  in  cut- 
throat cases,  and  rarely  in  surgical  operations  by  carelessness.     I  have  seen  a 
ligature  put  around  it  by  a  gentleman  who  was  seeking  the  lingual  arteTV. 
The  symptoms  produced  by  its  division  are  unilateral  motor  paralysis  of  tbe 
t/)ngue.     In  some  cases  hemiatrophy  of  the  tongue. 

Division  of  the  Phrenic  Nerve. — ^Division  of  the  phrenic  nerve  causes 
paralysis  of  one  half  of  the  diaphragm ;  division  of  both  phrenics,  immediate 
death  by  respiratory  failure.  The  division  of  one  phrenic  is  followed  by  one 
notable  symptom — i.  e.,  dyspnea  on  exertion.  Death  has  occurred  in  a  few 
cases  (ligation  of  third  part  of  the  subclavian).  Irritation  of  the  phrenic 
causes  spasmodic  coughing  and  hiccough. 

Division  of  the  Spinal  Accessory  Nerve. — ^Division  of  the  spinal  accessory 
nerve  in  front  of  the  stemo-mastoid  behind  the  angle  of  the  jaw  causes  some 
times  paralysis  of  the  stemo-mastoid  and  trapezius  muscles,  followed  by  atrophy. 
In  other  cases  the  latter  muscle  receives  a  sufficient  innervation  from  other 
sources  and  retains  its  function  wholly  or  partly.  When  paralysis  and  atrophy 
follow  the  division  of  the  nerve,  the  unopposed  action  of  the  muscles  of  the 
opposite  side  causes  a  more  or  less  marked  paralytic  wry-neck.  The  shoulder 
droops,  and  with  the  scapula  falls  forward.  The  power  of  lifting  lieiivy 
weights  is  lost.     (See  Injuries  of  the  Upper  Extremity.) 

The  Posterior  Thoracic  Nerve,  Supplying  the  Serratus  Magnus  Musck.— 
The  posterior  thoracic  nerve  is  occasionally  injured  alone  by  injuries  in  the 
neighborhood  of  the  shoulder,  and  is  sometimes  cut  accidentally  during  opera- 
tions in  the  axilla,  especially  during  the  complete  operations  for  carcinoma 
of  the  breast.  The  resulting  paralysis  causes  the  scapula  to  hang  backward 
and  to  flare  away  from  the  chest  wall  in  a  characteristic  manner.  (See  Ipper 
Extremity.) 

Injuries  of  the  Thoracic  Duct. — Injuries  of  the  thoracic  duct  are  exceedingly 
rare  as  isolated  accidental  injuries,  and  are  usually  complicated  by  wounds  of 
the  neighboring  blood-vessels  so  that  the  signs  of  injury  of  the  duct  are  ove^ 
shadowed  by  bleeding  and  other  symptoms.     Wounding  of  the  duct  near  its 
ordinary  point  of  entrance  into  the  angle  between  the  left  subclavian  and 
internal  jugular  veins  is  by  no  means  uncommon  during  the  extirpation  of 
tumors  and  tuberculous  lymph  nodes  at  the  root  of  the  neck.     The  injury  is 
to  be  recognized  by  the  escape  of  abundant,  more  or  less  turbid  or  milky  white 
fluid  into  the  wound  and  the  recognition  of  the  slit  or  puncture  in  the  wall 
of  the  duct.     I  have  seen  this  accident  happen  four  times.     In  three  cases  th( 
opening  was  successfully  closed  by  suture;  in  the  fourth  case   (one  of  car 
cinomatous  glands  in  the  subclavian  triangle)  I  sutured  the  slit  in  the  due 
twice  unsuccessfully,  and  finally  applied  a  firm  pad  in  the  supraclavicula 
region,  under  which  the  wound  in  the  duct  healed. 
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bounds  of  the  Esophagus. — ^Wounds  of  the  esophagus  rarely  occur  alone 
the  result  of  external  wounds;  other  important  structures  are  commonly 
JTed.  If  the  wound  is  a  widely  opened,  incised  wound,  the  diagnosis  can 
oiade  hy  inspection ;  otherwise  the  recognition  of  the  condition  must  depend 
n  the  symptoms,  often  not  clear.  Such  symptoms  are,  in  typical  cases,  pain 
difficulty  in  swallowing,  regurgitation  of  food  or  vomiting  of  blood,  and  the 
pe  of  mucus,  or  of  solids  or  fluids  swallowed,  from  the  external  wound, 
lower  the  position  of  the  wound  the  greater  the  danger  of  the  escajie  of 
?tious  material  into  the  mediastinum  or  pleura,  to  be  followed  by  a  septic 
iastinitis,  or  pleuritis  and  death.  The  esophagus  may  be  wounded  from 
in  by  sharp  foreign  bodies  swallowed,  and  if  these  become  impacted,  they 
may  ulcerate  into  the  pleura,  mediastinum,  or  trachea,  and  cause  septic 
nimation,  or,  if  into  the  trachea,  strangulation  or  septic  pneumonia.  (For 
ler  details,  see  Esophagus.)  Severe  hemorrhage  may  occur  from  ruptured 
•ose  veins  of  the  esophagus,  spontaneously  or  as  the  result  of  vomiting, 
bly  in  drunkards.  I  have  a  patient  who  has  twice  nearly  bled  to  death  in 
manner.  I  have  had  him  under  observation  for  fifteen  years.  The  symp- 
are  vomiting  of  blood.  As  the  result  of  violent  vomiting  in  such  cases 
esophagus  may  be  ruptured  near  the  cardia,  with  fatal  results.  (See 
ases  of  the  Esophagus.) 

iums  of  the  Esophagus. — Swallowing  hot  liquids,  strong  acids,  and  alkalies, 

notably  carbolic  acid,  causes  bums  of  the  esophagus  of  greater  or  less 

rity.     The  symptoms  of  such  bums  and  the  extent  of  the  injury  vary 

rding  to  the  character,  quantity,  and  concentration  and  temperature  of  the 

Id  swallowed.     In  bad  cases  the  mucous  membrane  of  the  mouth,  throat, 

hagus,  and  stomach  are  deeply  destroyed.     Speedy  death  from  shock  is 

rare  in  these  cases.     Perforation  of  the  stomach,  and  death  from  peri- 

:is  or  infection  and  phlegmonous  inflammation  of  the  wall  of  the  stom- 

are  not  infrequent.     In  the  less  severe  cases  the  signs  and  symptoms 

evidences  of  bums  in  the  mouth  and  pharynx,  pain  in  the  esophagus 

stomach,  vomiting,  retching,  hiccough,   inability  to  swallow,   and   pros- 

on ;  sometimes  edema  of  the  glottis.     Wounds  and  bums  of  the  esophagus 

quite  commonly  followed  by  stricture.      (See  Injuries  and  Diseases  of 

Esophagus.) 

nrFLAHHATORY  PROCESSES  OF  THE  NECK 

Clic  Tissues  of  the  Neck. — Acute  and  chronic  inflammatory  processes  of  the 
;  varied  character  occur  in  the  tissues  of  the  neck  with  great  frequency, 
anatomical  arrangement  of  the  fascial  and  connective-tissue  planes  of  the 
is  such  that  suppurating  foci  in  certain  situations  advancing  along  the 
i  of  least  resistance  tend  to  spread  in  definite  ways.  The  arrangement  of 
lymphatics  of  the  neck,  also,  has  an  important  bearing  on  the  successvie 
Ivement  of  different  areas. 
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The  following  anatomical  details  are  adapted  from  Mcrkel's  "  Topogi 
ical  Anatomy  " :  The  skin  of  the  neck  is  firmly  adherent  to  the  plat} 
myoides,  any  inflammatory  focus  in  the  substance  of  the  skin,  and  siiperf 
to  the  platysma,  tends  to  remain  distinctly  localized.  Beneath  the  platv 
is  a  layer  of  loose  connective  tissue ;  a  purulent  focus  in  this  layer  may  sp 
up  and  down  the  neck,  even  on  to  the  thorax,  but  shows  no  marked  tend( 
to  invade  the  dee^xjr  structures  except  through  the  lymphatics. 
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Fio.  191. — A  Horizontal  Sp:('tion  of  the  Neck  at  the  Level  or  the  Uppermost  Ring  • 
Trachea,  Showing  the  Fascial  Layers  of  the  Neck,  ♦indicates  the  fibnnis  layer  wb 
eludes  the  vertebral  arter>'.  The  delicate  connective-tissue  planes  which  overlie  the  sterno 
mastoid  muscle  and  the  trapezius  are  designated  by  broken  lines.  The  pneumogastric 
which  lies  beliind  the  carotid  and  the  hyp>oglos8al  nerve  which  passes  in  front  of  it  are  not  ind 
(Merkel  topographical  anatomy.) 


Merkel  distinguishes  a  deep  fascia  of  the  neck  and  a  separate  aponei 
layer  covering  the  muscles.     The  deep  fascia  is  a  connective-tissue  sheath 
covers  the  prevertebral  muscles,  and  in  the  lateral  region  of  the  neck 
into  the  connectives-tissue  sheath  of  the  groat  vessels.     The  "  no(*k  aiwncm 
is  a   firm   layer  of  connective  tissue  extending  from   the   hyoid    Ixme 
sternum  and  clavicle.     It  is  inserted  into  the  sternum  by  two  lamella^,  ai 
rior  and   a  ]X)sterior,   to  the  anterior   and   ]X)sterior  borders   of   the   st 
respectively,  inclosing  a  small  space  filled  with  loose  connective  tissue- 
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Jttprastemal  intra-aponeiirotic  space."     Purulent  foci   in    this  space  remain 
J  milled.     The  aponeurosis  covers  the  muscles  attached  to  the  hyoid  bone  in 
'  tk  middle  line.     Laterally,  ahove  the  tendinous  portion  of  the  middle  of  the 
f  fliDoJivoid  muscle,  it  passes  into  and  is  lost  in  the  sheath  of  the  great  vessels. 
&W  this   point   it  surrounds  the   omohyoid.      Laterally   this   layer   passes 
«Death  the  sheath  of  the  stemo-mastoid.     The  great  vessels  lie  immediately 
wneath  this  layer.     The  vein  alone  is  intimately  adherent  to  the  a]meurosis. 
r/)e  arteries,  nerves,  and  lymph  vessels  are  surrounded  by  a  layer  of  loose 
connective  tissue,  attached  posteriorly  to  the  spinal  column,  and  passing  into 
the  deep  or  prevertebral  fascia.    Above  tlie  hyoid  bone  there  is  a  firm  layer  of 
^nnective  tissue  passing  from  the  lower  border  of  the  jaw,  and,  laterally,  cov- 
ering the  stemo-mastoid  muscle.     This  layer  forms  the  so-called  connective- 
^i^sue  capsule  of  the  submaxillary  gland. 

Between  the  various  fascial  layers  of  the  neck,  and  in  relation  with  the 
Wood-vessels,  the  trachea,  and  the  esophagus,  are  certain  planes  of  loose  con- 
nective tissue,  the  primary  purpose  of  which  is  to  permit  that  free  mobility 
n€^?essary  to  enable  the  various  structures  to  move  easily  in  carrying  out  the 
<^niplex  and  varied  motions  of  the  head  and  neck.  These  spaces  are  five  in 
number:  First,  the  retrovisceral  space.  Second,  the  previsceral  space.  Third, 
^he  space  for  the  vessels.  Fourth,  the  suprasternal  intra-aponeurotic  space. 
I*ifth,  the  capsule  of  the  submaxillary  gland. 

First. — The  retrovisceral  space  lies  between  the  phar^Tix  and  esophagus  in 
fi^mt,  and  the  anterior  surface  of  the  spinal  column  behind.     It  begins  above, 
^t  the  base  of  the  skull,  and  extends  downw^ard  into  the  thorax,  as  far  as  the 
ninth  or  tenth  dorsal  vertebra.     Laterally  it  extends  outward  as  far  as  the 
sheath  of  the  vessels.     Second. — The  previsceral  space  lies  between  the  ante- 
rtor  surface  of  the  trachea  and  the  muscles  which  ascend  to  be  attached  to  the 
hyoid  bone,  it  is  covered  in  front  by  "the  aponeurotic  layer  already  described ; 
Extends  downward  into  the  anterior  mediastinum  and  reaches  laterally  as  far 
•^  tlie  sheath  of  the  vessels.     The  sheath  of  the  vessels  on  either  side  forms  the 
boundary  between  the  anterior  and  posterior  space.     Third. — The  sjmce  sur- 
rounding the  great  vessels  is  very  important  in  relation  to  the  extension  of 
the  inflammatory  processes  on  account  of  the  great  number  of  lymphatic  glands 
•nd  channels  which  it  contains,  and  the  rather  firm  character  of  its  connective- 
tissue  boundaries,  which  tend  to  limit  the  spread  of  infectious  processes,  so  that 
they  rather  extend  within  the  sheath  itself  toward  the  mediastinum  than  s])read 
bto  the  surrounding  tissues.     Fourth. — The  suprastemnl  space  extends  from 
fte  sternum  upward  as  far  as  the  isthmus  of  tlie  thyroid.     Fifth. — The  suh- 
maxillary  space  exists  because  the  submaxillary  gland  does  not  completely  fill 
the  submaxillary  triangle  formed  by  the  bellies  of  the  digastric  and  the  border 
of  the  jaw.     A  small  space  exists  both  in  front  of  and  behind  the  gland,  filled 
with  loose  connective  tissue,  containing  fat.     The  posterior  border  of  the  mylo- 
hyoid muscle  extends  posteriorly  into  this  space.     The  s])aeo  is  bounded  out- 
wardly by  a  dense  layer  of  connective-tissue  covering  in  the  gland,  and  extend- 
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ing  from  the  border  of  the  jaw  to  the  hyoid  bone.  Internally  this  conneefire- 
tissue  layer  is  attached  to  the  wall  of  the  pharynx,  to  the  tonsil,  and  to  the 
sublingual  gland. 

The  important  facts  to  be  remembered  in  regard  to  these  spaces  are  that  the 
anterior  and  posterior  spaces — previsceral  and  retrovisceral,  respectively,  and 
the  space  surrounding  the  vessels — communicate  freely  belo\v  with  the  thorax, 
and  thus  with  one  another.     Above  the  arch  of  the  aorta  the  trachea  passes 
backward  from  the  anterior  to  the  posterior  space,  so  that  an  infectious  process    j 
extending  down  the  trachea  may  find  its  way  into  both  anterior  and  posterior 
rnediastina.    It  is  also  to  be  remembered  that  suppurative  processes  in  the  neck   i 
may  extend  along  the  sheaths  of  both  vessels  and  nerves  downward  and  outward  ' 
into  the  axilla.     The  platysma  and  the  skin  being  closely  attached,  and  form- 
ing together  a  firm  dense  layer,  afford  considerable  resistance  to  the  outbreak 
of  deep-seated  suppurative  processes  through  the  skin  in  the  lateral  regions  of 
the  neck. 

The  Lymph  Glands  of  the  Neck. — ^The  lymphatic  glands  of  the  neck  may  he 
divided  into  several  groups :  First. — The  submaxillary  lymphaiicSy  quite  nwxm- 
oils  and  scattered  throughout  the  tissues  of  the  submaxillary  triangle.  One 
or  more  is  usually  found  along  the  border  of  the  jaw,  and  a  number  exist  in  the 
loose  connective  tissue  between  the  jaw  and  the  mylohyoid  muscle.  A  few  are 
found  inside  the  capsule  of  the  gland,  but  not  in  the  gland  itself.  These  lym- 
phatics receive  the  lymph  from  the  face,  from  the  interior  of  the  mouth,  the 
teeth,  the  jaw,  the  tongue,  and  the  pharynx.  Second. — The  submental  lym- 
phatics, few  in  number.  They  lie  in  the  connective  tissue  beneath  the  chia 
They  receive  the  lymph  from  the  lower  lip,  the  chin,  and  the  anterior  portion 
of  the  tongue,  and  are  frequently  the  first  glands  to  become  enlarged  in  can- 
cers and  other  infectious  processes  of  these  regions.  They  empty  into  the  sub- 
maxillary lymphatics.  Third. — The  superficial  cervical  lymph  glands.  Those 
glands,  five  or  six  in  number,  lie  upon  the  surface  of  the  sterno-mastoid  muscle 
and  along  its  posterior  border.  They  are  covered  by  the  platysma,  and  reoei^^ 
tlie  lymph  from  the  skin  of  the  neck,  the  nape  of  the  neck,  and  the  external  ear. 
They  communicate  with  the  deep  chain  of  lymphatics.  They  are  often  en- 
larged during  the  early  stages  of  secondary  syphilis.  Fourth. — The  deep 
cervical  lymph  nodes  are  numerous,  fifteen  to  twenty  in  number.  They  extend 
along  the  course  of  the  great  vessels  from  the  base  of  the  skull  down  to  the 
supraclavicular  fossa.  They  may  be  divided  into  an  upper  and  lower  set. 
The  upper  glands  are  always  represented  by  one  or  more  nodes  lying  in  the 
bifurcation  of  the  common  carotid  artery.  They  receive  lymph  from  the  palate^ 
the  nasal  fossa*,  the  pharynx,  the  larynx,  the  tongue,  and  the  tonsils.  The 
more  posterior  glands  receive  lymph  from  the  interior  of  the  cranium,. the  deep 
muscles  of  the  neck,  and  the  lowest  portion  of  the  pharynx.  The  lower  set  oi 
glands  lie  along  the  lower  portion  of  the  great  vessels  and  in  the  supraclavicnlat 
fossa  upon  tlie  scaleni  muscles  and  along  the  cords  of  the  brachial  plexus.  They 
receive  lymph  from  the  sujierior  chains  and  from  the  neighboring  skin  and 
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so  from  tlie  tnieliea,  luwer  pcirtiou  of  the  larynXj  the  esophagus,  and 
1  gland.  Tliey  eommnnicate  with  the  lymphatics  of  the  axilla  and 
dla. 

uphatic  vessels  after  leiiving  the  hiwer  chain  iinito  into  a  large  triinkj 
ties  into  the  thoracic  duct  on  tlie  left  side.  On  the  right  side,  into 
itie  diietns  oommnnis,  or  directly  into  the  venous  cirenlation  at  the 
^  the  subclavian  and  internal  jugnhir  veins.  The  sid>o(^eipilal  glands 
e  origin  ai  tlie  trajiezinB  nnisclc  and  rect:n%e  lymph  frmii  the  ocnipiial 
I  l)aek  of  the  head.  There  is  nsnally  one  gland  over  tfic  origin  of 
mastoid  thuscIc.  This  receives  lyrnph  frrmi  tlie  postcriitr  juirt  of  the 
ir  and  neighhoring  portion  of  the  sci^lp,  and  empties  intu  the  siii^er- 
L  of  lymphatics  in  the  neck. 

SupporatiTe  Processes  of  the  Neck. — ^Tlie  acute  suppurative  proci^sses 
k  oecTir  most  eoniuionly  during  cliihlhood,  adolescence,  and  early 
—caries  of  the  teeth ^  infectious  processes  in  the  month,  the  jaws, 
tegument  of  the  head  and  face  being  more  frequent  during  the  first 
■8  of  life  than  later.  While 
urative  processes  show  every 
riation  in  intensity,  they  are, 
)ritv  of  cases,  localized  rather 
ling  itifeetions,  and  emiiuion- 
tlie  formation  of  an  abscess 
I  in  a  spreading  [)ldcgmonous 
rhey  affect,  in  a  large  pro 
easea^  the  submaxillary  re- 
ber,  the  loose  coimective-Hs- 
already  indicated.  Many 
ibscessea  arise  from  lymph 
er  superficial  or  deep,  as  the 
nfeetinn  of  the  lymph  eban- 
g  to  the  gland,  from  ^lie  most 
PB*  In  children  especially, 
rtion  through  carious  teeth 
rative  periostitifl  it{  the  jaw, 
from  infection  of  the  mucous 
of  the  mouth  and  the  tonsils. 
ry  infections  in  the  course  of 
tious  diseases — the  exanthe- 
Md,  di  pbtheria,  etc.  FurtheT, 
It  of  infection  of  the  salivary 
ler  similar  conditions;  also  as  the  result  of  cutaneous  infet*tions 
cjienjft  of  the  face  and  sf-alp,  fMruneuhmis,  and  pediculosis  cajiitis. 
ire  already  indicated  the  course  and  symptoms  of  fihsan^s  and  of 
inflammation  in  the  snbrMxilldry  region  npder  Diseases  of  the 


Ftq.  192. —  Acute  Abscess  tn  thk  Sx;bmax- 
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Salivary  Glands.  Here  it  may  l>e  added  that  in  the  majority  of  cases  \h 
process  lies  outride  the  inclosing  fibrous  envelope  of  tim  snbmaxillttrj  gltftd 
itself,  and  rniiB  its  course  as  an  acute  abseess,  giving  |>erfectly  plain  indicaliaiu 
of  its  eliaracter  without  grave  constitutional  distiirliance,  and  finally  bwaking 
through  the  skin  if  not  incised.  If  tlie  infection  is  confined  within  the  fibrotu 
envf'hipe  of  Ike  i/laitd,  the  signs  and  syuiptouis  of  a  grave  const itutiuiml  guJ 
Ii»cal  infection  are  nuieh  njnre  marked.  The  prowss  often  takes  on  a  slougbing 
and  gangrenous  cliaracter.  The  snlanaxiUary  gland  ita^-li  nsually  remaiiw 
intact,  the  purulent  or  necrotic  inflamiuation  being  confined  to  the  surn>nn<ling 
connective  tissnes.  The  nnicons  niemlirnne  of  the  nioutli,  phar%Tix,  and  Innm 
are  often  infiltrated  and  edeujatons.  Inability  to  open  the  mouthy  difliriiltv  in 
swallowing,  sfjeaking,  and  severe  dyspnea  may  be  present.  The  liead  is  bdd 
rigidly  l>ent  toward  the  afifected  side.  Salivation  and  a  fetid  odi^r  of  tlie  hrc«tk 
are  marked.  In  untreated  cawes  death  may  ocenr  in  a  few  days  from  &*pii 
lx)isoning.  (With  all  the  attending  symptoms  characterizing  this  coridilion, 
see  Septicemia.)  The  Streptueoecns,  or  Stn[>liyhH?oceus  pyogenes  aureus,  or  lx»th, 
or  one  or  other  of  these  with  the  Pneuniocoecus  or  llacillus  eoli,  niav  \ni  fm\A 
in  cultures  from  the  pus.  Increase  in  the  large  polT^iiii clear  leiiccK?ytes  is  r^ji- 
cially  marked.  In  Bome  cases  death  may  occur  from  asphyxia  due  to  etlriua 
of  the  glottis.  The  loral  sitjnH  are  ensily  distinguished^  the  whole  upper  part 
of  the  neck  on  one  side  is  hard,  tender,  painful,  and  greatly  SAvulleu.  Tlii? 
tongue  is  forced  upward  against  the  roof  of  the  moutk  The  skin  mav  be 
normal  in  color  early  in  tlie  disease;  biter  it  becomes  red,  or  deep  mahoggny-n^l 
as  I  lie  infection  approacht^s  tlm  skin  surface. 

Abscefises  at  the  Anf/le  of  (he  Jaw. — Abscesses  at  the  angle  of  the  jaw 
rK'casionally  ix-cur  fniui  infectious  protn'sses  eounerted  witli  tlie  posteri^^r  inolur 
teeth,  Tlie  most  nntidile  symptom,  other  than  thnt  of  lui  acute  abscess,  (^m* 
sists  of  inahility  to  open  the  month* 

Abscesses  of  ike  Sub  menial  Ltfutph  Nodes, — Abseessi's  of  the  siil>iiipn- 
tal  lynjph  nodes  may  occur  from  infei-tinn  of  the  lips,  the  chin,  the  flwr  oi 
the  month,  and  front  of  the  tongut'.  The  resulting  abscess  forms  a  tender,  ltd, 
prominent^  S4jmetiuics  fluctuating,  swelling  umler  the  chin,  and  remains  l<jctl- 
ized  without  tending  to  spread  widely. 

Abscesses  Arisijig  in  the  Deep  Lymph  Nodes  of  the  Neck. — AbeccwM 
arising  in  the  deep  lymph  nodes,  notably  in  tlie  glands  of  the  npijcr  aet  which 
lie  near  the  bifurcation  of  the  carotid,  are  less  comiunn  tlinn  those  in  the  sub- 
maxillary  region,  I'bey  oc*cnr  from  similar  kinds  of  infection,  during  con- 
valescence from  the  exanthemata,  espeeially  searlet  fever,  fr«»ra  carious  teeth, 
mastoiditis,  infbmuiiatiou  of  tfie  niid<lle  ear,  infectious  processes  of  tlie  iwer, 
ozeiiii,  stomatitis,  i*lf\ 

"JTic  inff^elion  is  ebaracterized  by  genera]  symptnnis  of  He|>sis  and  hy  tlw» 
fi»rm!ition  of  a  l^rawny,  hard,  tender,  }iainful  swelling,  which  lies  U^neatli 
the  Htermi-nuistoid  and  raisit^s  that  muscle  from  its  noruial  iM>siti»jn,  Tho  hpui 
is  inclined  toward  the  atlected  side.     The  inilauuuatory  iutiltratiou  often  ex- 


k 


INFLAMMATORY  PROCESSES   OF   THE   NECK  549 

to  the  interior  of  the  mouth  and  pliarynx,  and  produces  the  symptoms 
Y  described.  The  process  may  end  in  resolution;  usually,  an  abscess 
which  may  point  at  the  anterior  or  posterior  border  of  the  stemo-mastoid, 
f orate  the  deep  fascia  and  spread  up  and  do\Mi  the  neck  beneath  the 
na.  In  some  cases  the  pus  travels  down  in  the  sheath  of  the  vessels 
ito  the  axilla,  in  others  downward  into  the  mediastinum  with  the  pro- 
n  of  fatal  suppuration,  or  septic  pleuritis,  or  pericarditis,  or  pyemia,  and 
from  general  sepsis.  Occasionally  such  an  abscess  may  rupture  into  the 
3x,  or  more  rarely  into  the  trachea.  One  of  the  less  common  results  of 
ibscesses  is  ulceration  and  perforation  of  the  walls  of  the  blood-vessels 
atal  hemorrhage ;  any  one  of  the  important  arteries  of  the  neck  may  be 

in  this  way.  If  the  abscess  is  already  open  outwardly,  the  bleeding  is 
al.  If  not,  then  internal  into  the  abscess  cavity,  into  tlie  mediasti- 
pleura,  pericardium,  etc.  Wlien  the  septic  process  involves  the  wall 
ein,  septic  thrombosis  of  the  vein  results,  with  its  attendant  danger  of 
I. 

operating  upon  these  cases  it  is  the  duty  of  the  surgeon,  when  the  char- 
f  the  infection  is  severe  and  shows  a  distinctly  progressive  tendency,  to 
such  incisions  as  will  render  any  further  burrowing  and  extension  of 
x?ess  from  retention  of  pus,  or  from  tlie  existence  of  a  dependent  pocket, 
n  imperfect  relief  of  tension  absolutely  impossible.  To  illustrate  what 
a,  I  may  say  that  in  bad  cases  of  this  sort  I  have  sometimes  made  a 

incision,  convex  downward,  beginning  near  the  middle  line,  beneath 
n  and  crossing  the  level  of  the  hyoid  bone  to  end  beneath  the  ear,  and 
it  near  its  middle  by  an  incision  extending  downward,  parallel  to  the 
mastoid  muscle,  ending  at  the  clavicle;  the  infiltrated  area  was  thus 

throughout  its  entire  length,  and  all  danger  of  pocketing  and  tension 
lieved.  The  resulting  scars  have  not  been  disfiguring,  and  the  operation 
E*n  followed  by  immediate  relief  of  threatening  symptoms.  When  the 
rrows  into  the  axilla,  local  pain,  swelling,  and  edema,  pain  on  raising 
n,  etc.,  will  be  present.  Sonietimes  fluctuation  may  be  detected  above 
low  the  clavicle.  But  in  the  diagnosis  of  all  these  deep-seated  purulent 
es,  the  local  signs  are  usually  those  of  a  boardlike,  dense  infiltration, 
ation  is  usually  a  sign  developed  later,  if  at  all,  and  one  for  which  no 
irgeon  waits  before  making  suitable  incisions. 

scesses  in  the  Supraclavicular  Region, — Abscesses  in  the  supraclavi- 
egion  may  originate  in  the  lymph  nodes  of  that  region,  or  develop  as 
pnsion  of  the  processes  just  described.  They  may  break  through  the 
fascial  planes  and  appear  as  fluctuating  abscesses  beneath  the  platysma, 
row  in  one  or  other  of  the  directions  already  indicated.  It  is  to  be 
bered  that  an  early  diagnosis  and  a])pr<>priate  treatment  in  all  these 
?  of  the  utmost  imix)rtance,  sinc(»,  in' many  instances,  the  inflammatory 

is  distinctly  circumscribed  and,  if  opencnl  early,  will  remain  so.  If, 
other  hand,  temporizing  measures  are  used,  the  dangers  of  a  spreading 
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septic  process  are  very  great  In  the  absence  of  fluctuation,  a  point  of  eii^ss/^j 
local  tenderness  in  the  hard  and  swollen  area,  a  center  of  intense  redness  ^i/^ 
shades  oflF  into  the  surrounding  skin,  a  localized  doughy  condition  -:iii  tk 
center  of  a  hard  infiltrated  mass,  are  good  guides  for  the  knife. 

Retropharyngeal  Abscess. — Suppuration  in  the  retrovisceral  space,  he- 
tween  the  pharynx  or  esophagus  and  the  anterior  surface  of  the  bodies  of  the 
vertebrse,  acciirs  as  an  acute  process  less  commonly  than  in  the  other  spaeei 
It  is  more  common  among  infants  and  children  than  among  adults.  Tic 
infection  occurs  as  the  result  of  wounds  of  the  pharynx  and  esophagus,  from 
ulceration  caused  by  the  pressure  of  a  foreign  body,  as  a  complication  of  tl» 
exanthemata,  notably  scarlet  fever  in  young  infants  between  one  and  three 
years  old.  Such  an  abscess  may  also  follow  diphtheria,  erysipelas,  or  any 
ulcerative  process  of  the  throat.  The  infection  may  take  place  through  the 
lymphatics  of  the  pharynx  or  of  the  nasal  foss».  Very  often  the  procea 
originates  in  the  lymph  nodes  at  the  level  of  the  second  or  third  cervical  vct- 
tebra.  The  pus  collects  between  the  posterior  wall  of  the  pharynx  and  the 
spinal  column,  and  may  spread  downward  into  the  posterior  mediastinum,  more 
rarely  into  the  sheath  of  the  great  vessels,  occasionally,  thence,  into  the  axilla 
or  toward  the  surface  either  in  front  of  or  behind  the  stemo-mastoid.  Still 
more  rarely  in  the  parotid  region. 

The  signs  and  symptoms  of  acute  retropharyngeal  abscess  are,  in  addition 
to  the  constitutional  symptoms  of  sepsis,  due  largely  to  the  mechanical  iIlte^ 
ference  with  swallowing  and  breathing  caused  by  the  bulging  forward  of  the 
posterior  pharyngeal  wall.  There  is  pain  in  the  back  of  the  throat  If  the 
abscess  is  high  up  in  the  pharynx,  the  patient  breathes  through  the  opened 
mouth  on  account  of  the  closure  of  the  posterior  nares  by  the  pharyngeal 
tumor.  During  sleep,  if  the  mouth  closes,  an  attack  threatening  death  from 
asphyxia  may  occur.  There  is  increasing  difficulty,  and  finally  inabili^  to 
swallow.  Speech  is  interfered  with,  the  voice  is  thick  and  of  a  nasal  quali^. 
There  is  gradually  increasing  dyspnea.  The  head  is  held  immovable  and  a 
little  extended.  External  inspection  and  palpation  may  reveal  tendemeea^ 
swelling,  and  infiltration  on  one  or  both  sides  of  the  neck  behind  the  an^ 
of  the  jaw,  or  in  the  submaxillary  region,  or  lower  down.  In  adults  inspectiofl 
of  the  throat  will  show  a  bulging  of  the  mucous  membrane  of  the  phaiyiu, 
either  median  or  more  marked  on  one  side,  the  mucous  membrane  may  b 
smooth,  shining,  and  red,  or  red  and  edematous,  or  normal  in  appearance. 
Inspection  through  the  mouth  is  difficult  or  impossible  in  infants,  and  the  m«4 
important  diagnostic  signs  are  to  be  recognized  by  palpation  of  the  pharynx 
with  the  forefinger  introduced  into  the  mouth.  The  bulging  of  the  posterior 
pharyngeal  wall  forward  is  thus  easily  detected,  and  usually  fluctuation  as  \?ell«  ; 
If  these  abscesses  burst  into  the  pharynx  death  may  occur  from  aspiration  A 
pus  into  the  trachea  and  as])hyxia,  or  later  on  from  septic  pneumonia.  If  the 
abscess  ap]3roaches  the  skin  surface  it  will  give  corresponding  signs — i.  e.,  infiV 
tration,  induration,  tenderness,  sometimes  redness  of  tb^  skin  imd  fluctuaU(». 
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^tion  of  the  mediastinum  will  produce  the  symptoms  of  fatal  sepsis,  or 
'^Wt  pleuritis,  or  pericarditis,  as  the  case  may  be. 

(Jhronic  Abscesses  of  the  Retropharyngeal  Space, — Chronic  abscesses  of 
5  retropharyngeal  space  are,  for  the  most  part,  due  to  tubercular  caries  of 
5  bodies  of  the  cervical  vertebrse.  They  will  be  discussed  under  the  diseases 
tie  spine. 

Cluonic  InflammationB  of  the  Neck. — Chronic  inflammations  of  the  neck 
most  often  caused  by  tuberculosis  and  other  chronic  inflammations  of  the 
ical  lymph  nodes,  by  syphilis,  and  actinomycosis.  Certain  other  affections 
also  be  considered. 

Actinomycosis.     (See  Actinomycosis.) 

[nflamxnatory  Hyperplasia  of  the  Cervical  Lymph  Nodes. — During  the  early 
•s  of  life  up  to  the  tenth  year,  catarrhal  inflammations  of  the  mucous  mem- 
le  of  the  nose  and  throat,  tonsillitis,  caries  of  the  teeth,  furuncles  and  small 
esses  of  the  face,  inflammations  of  the  ear,  the  acute  exanthemata,  irrita- 
5  and  infections  of  the  skin,  and  of  the  face  and  scalp  are  exceedingly  fre- 
it.  After  this  age  their  frequency  gradually  diminishes  until  adult  life, 
1  they  are  notably  less  common  than  during  childhood.  As  the  result  of  these 
mal  irritations  there  occur  infections  of  the  cervical  lymph  nodes  of  various 
3  and  degrees.  In  many  instances  the  infection  is  caused  by  pus  microbes  in 
2ient  number  and  virulence  to  produce  suppuration  of  the  gland  tissue  and 
^alized  abscess,  as  already  described.  In  other  instances  the  process  stops 
t  of  suppuration,  the  tenderness  of  the  gland  disappears,  but  the  gland 
lins  enlarged  for  some  time,  or  even  permanently.  In  still  other  cases  no 
e  inflammation  precedes;  in  the  presence  of  some  chronic  source  of  irrita- 
one  or  more  lymph  nodes  become  painlessly  and  chronically  enlarged.  In 
of  these  cases,  a  removal  of  the  source  of  irritation  or  infection  may  be 
>wed  by  a  gradual  diminution  in  the  size  of  the  gland  until  it  regains  its 
nal  size.  This  condition  of  the  lymph  nodes  is  known  as  inflammatory 
irplasiay  and  such  glands  possess  the  following  characters:  They  vary  in 
from  that  of  a  pea  to  a  hazelnut ;  they  are  of  moderately  firm  consistence, 
her  very  hard  nor  very  soft ;  they  are  neither  tender  nor  painful ;  they  are 
ly  movable;  they  do  not  tend  to  increase  in  size  nor  to  undergo  degencra- 
changes  of  any  sort.  They  give  rise  to  no  symptoms,  except  possibly 
•rmity,  and  would  be  of  no  particular  surgical  interest  were  it  not  for 
fact  that  it  is  not  always  easy  to  distinguish  them  from  lymph  glands  the 
of  tuberculosis  before  the  latter  have  undergone  degenerative  changes.  If, 
lie  presence  of  some  local  source  of  irritation — a  carious  tooth,  pediculosis 
tis,  hypertrophied  tonsils,  an  eczema  of  the  nose  or  the  ear,  etc. — we  find 
or  more  lymph  nodes  enlarged  in  a  child's  neck  without  local  pain  or  ten- 
ess,  we  must  try  to  distinguish  between  these  two  conditions — simple  in- 
matory  hyperplasia  and  tuberculosis.  If  we  remove  the  local  source  of 
ition  and  the  gland  grows  smaller,  or  disappears,  or  remains  entirely 
cent  for  some  time,  it  is  probably  not  tuberculosis.     If  it  grows  larger. 
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fir  if  otlit?r  glands  boeome  ciiLirgocl,  or  if  tlie  gland  softens  or  b^oomes  aflluTeni 
to  llie  siuTomuHnji^  stnu-hins,  tl  is  iisinillj  due  to  hil)ercul*»sis.  In  cas*  <rf 
doul»t,  it  is  far  Jh  ttor  tu  iH'innvo  r)iio  or  more  ij^lands  for  insjK*c'tion  and  mirT»t. 
gcoi»jc  cxaminiitiuii  iind  settle  the  diapiosis  onee  and  for  all,  m  tJjat  the  glimj^, 
if  tuljcTcular,  may  l>e  promptly  removed* 

Tuberculosis  of  the  lymph  Glands  of  the  Neck,— Tid)ereiilosis  of  the  Ivtnpli 
nodes  is  ont^  of  tlie  most  frecpient  forms  of  tulKTcidnr  disea-^,  and  the  Ivnj|A 
nodes  of  tlic  ne<*k  are  tlie  seat  of  the  process  in  ahcnit  ninety  per  cent  af  huv^ 
phatie  tiiberonlar  infeetions.  The  disease  is  most  fre(|went  bc*tw(*en  the  fiftwniti 
and  thirtieth  years  of  life,  hrit  may  oeenr  at  any  a!^i\  An  horoditary  lentitiifv 
to  tul)tTCular  infortiou  is  present  in  a  eonsidoralrle  proportion  of  cases.  Bid 
hy^Jenie  s^irroimdiiigs,  improper  food,  overcrowding,  overwork,  etc,  cause  tbe 
disease  to  he  much  more  fre<pient  among  t!ie  i>oor  than  amonsj  the  welltixia 
A  consider  a  hie  proportion  of  tliose  wlso  snifer  from  tiilK*renIar  glands  of  iW 
neck  die  of  pnlnionary  plitliisis,  or  from  acnte  general  miliary  tnberciilosk 
Infection  takes  place  through  the  niiu'ons  memhrane  of  the  thri>at,  month,  ami 

nose,  or  through  the  integuiaent  of 
tlie  face  and  neck.  A  less  coininini 
avenne  is  throngli  the  nincou?^  nifiih 
brane  of  the  bronclii,  eansins  tu- 
Ix^rcnlosis  of  the  hntnchial  gluink 
and  an  ascending  infection  to  tin' 
cervical  lymjili  nodes.  TTsnany  tbe 
iniVrtion  atlvanee.s  dowTiward  fnitu 
tlie  upper  to  the  lower  ct*rvifil 
gland s.  Carions  teeth  and  the  trm- 
sils  are  thought  to  be  tlie  two  iwst 
CMiimion  avennes  for  the  entrance 
of  ttdw'rcle  hacilhis  in  these  cases. 
Ilyjtertrophied  tonsils  are  knowa 
to  ho  tlic  home  of  tlie  tubeirle  b»* 
cilhis  in  many  instances.  Trifling 
lesions  of  tlie  skin  and  niiicHui* 
momlirnne  of  all  kinds  afforj  an. 
avenue  of  entrance  for  the  bacilli, 
whence  they  reach  tlie  lymph  nmk-iw 
anti  under  favorable  local  and  p'D- 
eral  conditions  are  enabled  to  grovr 
and  thrive.  The  acute  infcctioiiat 
diseases  of  childliood — typhoid,  He. 
— all  predispose  to  the  occurrence  of  tubercular  infections.  Primary  tiibpr- 
cular  uleerations  of  the  skin  or  mucous  membrane  may  be  followed  by  tuberni 
lar  infu^'tion  of  lyiij}*li  notles^  but  such  an  a^currence  is  rare  in  comparisini 
with  the  number  of  cases  in  w^hich  the  bacillus  leaves  no  trace  at  itg  point 


Fm     \*.^'i. — TuoERcrtoT'H    LvMrif    KortKS   of  the 

Nki  K»    SnOWIKtl    PERIllLAN'nrXAR    Is'FILTBATION. 

(New  York  Hospital,  flen-ice  of  Dr.  Murray,) 
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>ut  first  makes  its  presence  eviiloiil:  hi  the  Ijiiiph  nodes.    Tlie  disease 

.  one  gland  or  one  group  of  glands,  or  several  groups  on  the  same 

I  both  sides  of  the  neck.     Tlic  infection  may  slowly  travel  from  one 

nother  until  many  are  involved,  or  an  entire  group  may  be  infected 

.Uinically  the  dist^ase  pre- 

:  in  a  numl)er  of  tyi>es; 

*ters   of   ei»ch   are,    how- 

i  combined  in  the  same 

may  distingniah  (I)  cases 

he  infiHi^tion  remain.^  ron- 

he  gland   tissue    proper; 

I  in  which  the  infection 

the  periglandular  tissues. 

I.  Cases  in  which  (he 
Remaitis  Confined  to  ihe 
ssne  Proper.— In  some 
nfection  is  confined  tu  a 
d,  or  to  a  small  group  of 
I  the  clinical  picture  will 
ling  to  the  activity  of  the 

process.  The  glands  in 
part  of  the  neck  are  often 

the  disease;  the  subruax- 
)n  at  the  angle  of  the  jaw» 
chin,  in  front  of  the  ear, 
oHd  gland,  or  in  the  su- 
iar  foi^sa.  The  tuoior  is 
r  ovoid  J  painless  and  in- 
noderately  firm,  movable,  and  may  be  as  large  as  a  bazelnut,  seldom 
i  a  walnut;  careful  cxaniiuatinn  will  often  detect  other  sTiialler  glanda 
e  region.    It  may  be  stated  liere,  as  a  matter  of  general  experience, 

operation,  the  numlier  of  glands  involved  will  almost  always  be 
■e  numerous  and  tlieir  distributiim  nifire  extensive  than  could  be 
I  by  external  paljiati^m.  The  8Ui»erfieiul  glands  ah  me  are  felt.  At 
Ion  many  glands  are  found  to  l>e  involved*  The  surgeon,  therefore, 
Incisions  accordingly,  and  makes  his  cut  in  such  a  directinn  that  it 
ely  enlarged  should  occasion  require.  Infection  of  an  entire  group 
is  much  more  common  than  that  of  a  single  gland.  A  conglomerate 
ilargcd  glands  can  then  l>e  distinguislio<l  movable  on  the  surrounding 

of  variable  si/.e  and  shape,  of  bard  or  soft  cfnisisfence,  cK^cupying 
of  the  neck.     The  individual  glands  can  often  Vk?  distiiiguislicd.     In 

not  uncommon,  cases  several  gr<nips  of  glands  nu  one  or  bofh  sides 
k  will  form  masses  or  cliaiiis  of  glands,  often  of  considerable  size, 
arked  deformities. 


Fio.  194 — TufiEncuLtiua  Lymph  Nodes,  Deki*  Cer^ 

VlCAL  CHAl>f  BENEATH  THt!  SXERNOMABTOID  M.V9~ 

CLE.     (Author's  coUecUon.) 


554 


THE  NECK 


The  hisiory  is  of  the  slow,  or  rather  rapid,  or  intjprmittetit  increaBe 
in  one  aet  of  glands  after  another,  extending  over  months  or  years.    The  ^^kn 
are  painless  arid  insensitive.     Pressure  symptoms  are  usually  wanting.     2i?| 
TTiajoritv   of  cases  the   general   health   is   not   seriously   interfered   with; 
patients  may  appear  to  he   in   fair  general   health  or,   on   the  other 
they  may   lie  more  or  less  aueuiie.     If   pulmonary  phtliisis   or  other 
eiilar  lesion  coexists^  it  will  prochico  its  own  symptoms.     There  is,  ho^ 
a  certain  set  of  eases  where  many  glands  are  sueeessively  involved,  and  ^ 
ally,  also,  glands  in  other  regions  than  the  neck — the  axillte,  groins, 

peritoneal    glands,   etc.— S 


whieh     the     patients    kvi 
from   time   to   time  attt 
of    high    fever,    lasting'  foi^ 
days  or  weeks.      The*ie  an 
the  cases  in  which  the  conr 
of  the  condition  is  that 
Ilodgkin's    disease,   wirti 
fatal   issue,   as   already 
serilted. 

D  Ifff  ren  /  ia  I     I)  ioffna 
—Tuhereiilous     glands 
tile  neck,  however  exteu^ir 
may  be  differentia  tin!  fnm 
leukemia    by    an    exam  in* 
tion  of  the  blood ;  from  pri] 
mary  sarcoma  of  the  lyn 
glands     by     bacteriolp 
examination  of  the  exc 
glaufls,   and   inoculation 
susc*eptible    animals,      Thil 
pathological    lesions    fou 
in  these  generalized  tiiWl 
culoua  Ijmph  nodes  vary  much   in  different  cases.     There   may  be  distift-l 
guiahed : 

.A.  A  purely  In/ jK'r plastic  fonn^  most  common  in  tlie  cases  nmninj?  tbej 
course  of  an  aeute  fatal  pseudoleukemia.      The  glands  are  enlarged  and 
moderately  firm  eonsistenee ;  on  section  they  appear  as  a  simple  increase 
gland  tissue,  and  show  neither  tidiereles  nor  caseation.     Under  the  microacop 
evidence  of  tubereulosia  is  usually  wanting,  rdfliough  in  some  eases  tuhercll 
bacilli  may  lie  found  in  situill  numbers.     Iiioeulation  of  aniiuals  %vith  tho  ^Un 
diilar  substanee  ia  usually  necessary  to  establish  the  diagnosis,     Tliese  rapidlf 
growing  hyperplastic  lyuipli  noiles  differ  in  no  way  under  the  microscope  fr 
primary  lymphosarcoma,  and  it  must  be  confessed  that  at  present  the  patho1< 
of  these  conditions  is  still  obscure. 


Fici-  lu.j.      1  I  II]  It-  I  jji>is  I  I   ]jiR  Lymph  Nodes  of  the  Keck, 

PtKUJLAMJULAU    iNtTLTRATION    AND    DlFFUBE   AbSCKSH    1n- 

vohYintQ  THE  Deep  Connective-Tissue  Planes  of  the 
Necx.    (New  York  Hospital,  aervicG  of  Dr,  F.  W,  Murray,) 
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Hyperplastic  inflammation  of  the  glands  with  the  formation  of  larger 
Uer  tubercles.  The  glands  are  enlarged  or  normal  in  size.  Upon  the 
i-red,  cut  surface,  larger  or  smaller  grayish  dots  or  areas  can  be  dis- 
hed, sometimes  occupying  a  considerable  part  of  the  gland.  Under  the 
lope  they  are  recognizable  as  tubercles  and  areas  of  tubercular  granu- 
issue.     Bacilli  are  few  in  number. 

Caseation.  Degenerative  changes  take  place  in  the  tubercle  tissue,  and 
J  caseous  areas  in  the  gland.  These  may  be  large  or  small,  of  pinhead 
may  occupy  the  entire  gland ;  of  firm,  soft,  and  crumbly,  or  fluid  con- 
.  Such  caseous  areas  may,  after  a  time,  undergo  calcification.  The 
'  the  caseous  areas  is  yellow,  yellowish-white,  or  white.  If  fluid,  the 
opic  appearances  will  be  that  of  a  liquid  containing  abundant  fat  drops, 
id  granular  degenerated  cells,  and  granular  detritus.  Tubercle  bacilli 
in  number.  Inoculation  of  susceptible  animals  produces  tuberculosis, 
ss  II.  Cases  in  which  the  Infection  Extends  to  the  Periglandular 
— In  these  cases  the  capsule  of  the  gland  is  at  first  thickened,  and  later 
dhesions  to  the  surrounding  structures  of  whatever  kind.  Sooner  or 
rforation  of  the  capsule  takes  place,  and  the  broken-down  tuberculous 
I  is  poured  into  the  surrounding  tissues.  Thus  diffuse  tuberculous 
lations  may  occur  in  the  connective-tissue  planes,  or,  what  is  more 
.,  the  infection  advances  toward  the  surface  with  the  formation  of  a 
lous  abscess.  The  skin  at  first  becomes  adherent,  then  infiltrated,  livid 
•,  thinned,  and  finally  ruptures,  giving  escape  to  tuberculous  cheesy 
I  and  fluid  resembling  pus  in  appearance.  There  is  left  behind  a  cavity 
i  velvety  tubercular  granulation  tissue  or  caseous  material.  The  skin 
f  the  opening  are  thinned  out  and  imdermined,  red  or  blue  in  color. 
I  orifice  may  increase  in  size  by  ulceration,  and  remain  open  indefinitely, 
ually  heal  down  to  a  tuberculous  sinus,  or  after  a  time  heal  entirely, 
behind  a  depressed,  puckered  scar,  often  with  radiating  bars  of  cica- 
jssue  around  its  circumference.  In  many  cases,  after  the  skin  is  per- 
,  pale  fungating  granulations  sprout  from  the  edges  of  the  orifice,  pro- 
the  characteristic  appearances  of  a  tuberculous  sinus. 
?ction  of  the  periglandular  tissues  with  pyogenic  microbes  is  not  an  un- 
i  accident  either  before  or  after  perforation  of  the  skin.  If  the  infection 
lace  before  the  skin  is  involved,  the  course  of  the  infection  is  that  of 
e  abscess  of  the  neck,  and  the  diagnosis  may  only  be  made  when,  upon 
;  the  abscess,  caseous  masses  escape.  Such  infection  may  be  curative; 
?rculous  focus  may  be  entirely  cut  off  from  the  surrounding  tissues  and 
as  an  entire  gland,  or  as  caseous  material  in  the  discharge  from  the 
to  be  followed  by  complete  healing  of  the  cavity.  In  other  cases  the 
ection  renders  the  condition  worse;  the  acute  abscess,  after  incision, 
lehind  a  tuberculous  cavity.  As  the  result  of  the  periglandular  infil- 
the  glands  become  matted  together  with  firm,  fibrous  tissue,  and  these, 
3  infiltrated  surrounding  tissues,  form  firm,  immovable,  hard  tumors, 
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sonietiiues  of  large  si;:c.  In  iinfnvoraljlc  east's  all  the  stages  of  the  disewt 
lie  f'Hiii(l  jin'Sf'Tit  in  tlie  huhh:  cast* — isuIatiMl  glands,  glatidular  coiiglomcrtlnL 
abiseessc's^  simisrs^  tnlHTfiilar  iili'^'ra firms,  scars,  and  armis  of  pus  iDfci*h<j(iL 
Wlioii  tlh^  glanils  ,s(»f(i'ii  and  lla*  rnptiire  takes  plaee  into  tlie  dt^^jKr  tissui-s^ 
the  infe(*huii  may  travel  duwmvard  in  the  enn nee tive-t issue  planes  and  come 
to  the  surfiiee  as  a  cold  aljscrss  al>itvc  the  clavicle,  on  the  chest  wall,  or  in  tho 
axillfl. 

It  is  only  in  rare  eases  that  flymptoms  of  compression  of  the  trachea,  oopt 
agns,  or  of  mu-ve  trunks,  with  the  ))rodtietion  of  nenralgias,  attends  tuliereutir 
glands  of  the  neck,  even  thnngli  the  masses  are  of  large  size.  A.s  a  generfil  nilr, 
the  diagnosis  of  tulx^renlons  glands  of  the  noek  is  easy.  Simple  intlammnUtrv 
hyperplasia,  as  already  indicated,  ia  not  of  a  progressivo  character,  ilalipiant 
lymphoma  tends  to  gr*iw  steadily  larger;  the  individual  glands  are  of  lar»tt 
size;  periatlt*nitis  nud  ahseesses  arc  wanting;  glands  in  other  regions  are  iisnally 
aoon  involved.  Vnmi  cystic  tumors,  tnhercnlar  lymphoma  can  be  diflFerentiated 
by  the  use  of  an  aspirating  n<'rdle.  In  all  eases  of  doubt  the  removal  of  a  ghuid 
will  iisuidly  aid  in  the  <liagnnsis. 

Syphilis  of  tlie  Cervical  Lymph  Glands. — Syphilis  of  the  cervical  Impk 
glands  may  occur  in  all  the  stages  of  the  disease.     Since  chancre  is  most  ma- 
mon  on  the  lipSj  tongue,  tonsils^  and  face  rather  than  on  the  skin  of  the  ntvlt^  1 
the  glands  in  the  upi>f*r  part  of  the  neck — submental  and  submaxillary— an 
usually  involved.     They  coexist  %vith  the  chancre,  and  are  usually  remarkably 
large  and  hard.     In  seenndary  syphilis  the  glands  of  the  neck  are  imifonnlr 
enlarged.     The  snpcrtieial  glands  alnng  the  sternomastoid,  at  the  base  of  \\i 
mastoid  process  nufl   at  the  insertion  of  the  trapezius,  are  usually  palpaUc- 
The  glands  are  hard  ;iud  inscqisitive,  movable,  and  vary  in  size  from  a  pea  tc 
an  almond.     Other  signs  of  sypliilis  itre  ]iresent.     Quite  rarely  a  ginnnm  iimji 
form  in  the  submaxillary  regiuu  as  a  shiwly  growing,  movable,  painless  tiiwuir 
which  tiiially  softt*ns  and  nleerates.     The  early  diagnosis  is  often  ditficnlt, ; 
depends  largely  upon  the  effects  of  lot  lid.     I  have  recently  seen  a  gumian  It 
neath   the  sterno-mastoid   which  closely  resembled  a  broken-down  tubercular 
lym]>h  node. 

Under  the  title  Ifodgkin's  Disrnse  we  have  already  discussed  the  diagoo^is 
of  mafitjnartt  h/mphoimi  or  pseufhiJeitkvmia, 

Primary  Sarcoma  of  the  Lymph  Glamda — ^Lympho-sarcoma* — There  reniaiai  to 
be  considered  under  primary  atfcetinns  of  the  lymph  glands  primary  sarcmi^ 
of  the  lymph  glands — lymplirhsarcoma.  The  new  growth  begins  in  a  Ivtiipli 
gland ;  the  gland  increases  in  size,  and  forms  at  iirst  a  soft,  movable,  rotmdeJ 
or  oval  tumor.  On  section  it  may  differ  in  no  particular  from  An  ordiniirTT 
hyperplastic  hTuph  node,  llieroseopieally  the  picture  is  that  of  a  n>und-cell<^l 
sarcoma^  nsnally  with  a  fine  intercellular  reticulum.  In  other  eases  combirui* 
tions  occur  with  spindle  cells  or  other  forms  of  sarcoma  cells,  ClinicaUif  tlir 
growth  is  characterized  by  a  rather  early  perforation  of  the  C-apsnle  and  inJaJ' 
tration  of  the  surrounding  structures;  a  large  tumor  is  rapidly  formed,  whici 
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'easing  pressure  syinptnnis  uprm  lilr>o(l  vossols,  iiorvea,  esophagus, 
ivd  tnieliea.  Tlie  skin  is  involved  afh  r  a  tiitic;  iilciTiifinii,  t!i(»  for- 
jinpiid  ^owtliSj  lieiiiorrlia-;u,  iulvr'tiou,  mu\  i^lnt^hlu^  of  fhc^  tumnr 
niung  tl»e  events  of  the  later  stages  of  the  diseiLst'.  The  uilier  lymph 
ly  remain  unaffected,  but  sceondary  tnniors  often  fono  iu  the  viein- 
ay  become  fnsed  with  tlie  parent  tumor.  The  disease  is  rapidly 
is  rarely  prolonged  for  niore  than  a  year  or  two  from  the  a[)|jriir- 

tinnor.     Death  occurs  from  pressure  on  the  trachea  and  es4iph:iu:iiv{, 
irrhage,    from    inva- 
ntemal  juijmhir  with 
nlHTtsis.       iletastases 
in  the  lungs,  etc,  if 

survives  for  a  suffix 


ry  Carcinomatous  In- 
the  Ii3rinpli  llode$  of 
-As  already  nut<-'d  in 
^s  in  this  book,  jser- 
idular  tumors  oeeiir 
£  in  eases  of  carei- 
e  lips,  tongue,  face, 
inds,  larynx,  thyroitl 
iphagus,  mamimiry 
the  situation  of  tlie 
glandular  tnraors  de- 
Mjn  the  scat  of  the 
owtli  and  the  direc- 
■  lymphatic  current, 
XL  cases  of  sarcoma, 
imatous  glands  form 
dar  niasseSj  which 
le  adherent  to  the 
2^  parts.  They  often 
^generative  changes, 
I,  break  down,  and 
be  skin,  forming  ul- 


1"  I  tj .  1  W\ .  —  T  N  c  >  p  K  n  A  iiL  K  8  a  uco  m  a  C>  h  I  a  in  a  n  s<,  in  7  h  b 
I.VMpH  Nnt>t;»  <iF  TUB  Nkck,  (Helltivue  llo^pital^  col- 
lect ion  of  Dr.  L.  W.  HotclikissO 


f ungating  tumors.  It  is  iLsually  possible  to  find  the  ju^imary  tumor 
left  by  its  removal  1  recall  but  one  ease  in  which  this  was  not 
\  man  of  thirty -five  came  to  me  with  numerous  discrete  glandular 
both  sides  of  his  neck,  affecting  chiefly  the  groups  of  ghmtls  ahmg 
of  the  vesscds.  One  gland  was  removed,  and  was  reported  to  lie  a 
nnoma.  No  primary  growth  coidd  be  found,  and  since  the  patient 
limself  from  observation,  T  never  knew  the  scat  of  the  primary 
nee  the  above  was  written  I  have  seen  one  similar  case. 


g 
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ANEURISMS  OF  THE  NECK 

Aneurisms   of   the   Common   Carotid  Artery. — Aneurisms   of  the  common 
carotid  artery  occur  from  wounds,  punctures  of  the  vessel,  and  gunshot  wounds, 
which  heal,  but  leave  a  weakened  arterial  wall ;  from  subcutaneous  injuries 
which  bruise  or  tear  the  intima ;  from  endarteritis  proceeding  from  the  ordi- 
nary causes — old  age,  alcoholism,  syphilis,  etc. ;  often  from  a  combination  (rf 
injury  and  disease,     (.^arotid  aneurism  is  rather  more  frequent  in  men  thin 
women.     In  Crisp's  statistics  of  551  aneurisms,  20  involved  the  innominate 
23  the  subclavian,  25  the  carotids.    The  common  carotids  are  much  more  often 
affected  than  the  external  or  internal.    According  to  Barwell,  in  87.35  percent 
of  the  cases,  7  per  cent  affected  the  external,  5.75  per  cent  the  internal  caTOtii 
Any  part  of  the  common  carotid  may  be  the  seat  of  aneurism ;  the  extremititt  | 
more  often  than  the  middle  part ;  the  upper  extremity  more  often  than  ll« 
lower.     The  signs  and  symptoms  are  pulsation  and  pain  in  the  neck;  later, tkft 
formation  of  a  tumor,  usually  not  very  large,  spindle-shai)ed  or  ovoid  in  contoni, 
giving  the  signs  of  aneurism ;  sometimes  enfeeblement  or  delay  of  the  tempoisl 
pulse.     Symptoms  due  to  circulatory  disturbances  in  the  brain — headache,  Te^ 
tigo,  sometimes  attacks  of  syncope,  disturbance  of  sleep.     Pressure  symptoms 
in  the  neck,  notably  paralysis  of  the  recurrent  laryngeal  nerve,  the  cervical 
sympathetic,  and  hypoglossal.     Disturbances  of  swallowing  and  breathing,  of 
greater  or  less  intensity,  and,  as  stated,  local  pain.     The  anatomical  situatioa 
of  the  tumor  usually  renders  these  aneurisms  and  their  seat  in  the  vessel  easy 
to  recognize;  mistakes  may,  however,  occur.     If  the  sac  is  partly  consoUdated, 
pulsation  may  be  feeble  or  wanting,  and  it  may  be  taken  for  a  glandular 
tumor  or  an  abscess  or  blood  cyst  communicating  with  a  vein.     Pain  and 
pressure  symptoms,  notiil)ly  paralysis  of  the  recurrent  laryngeal  nerve,  strongly 
favors  aneurisui. 

Aneurism  of  the  External  Carotid. — Aneurism  of  the  external  carotid  is  raie. 
A  traumatic  origin  has  been  observed.  The  tumor  forms  l^ehind  the  angle  rf 
the  jaw  beneath  the  sterno-mastoid,  and  causes  a  bulging  in  the  pharynt 
Pressure  symptoms  on  the  hypoglossal,  glosso-pharyngeal,  and  spinal  accessory 
nerves  may  be  present,  together  with  the  signs  of  aneurism. 

Aneurism  of  the  Internal  Carotid. — Aneurism  of  the  internal  carotid  i« 
exceedingly  rare.  The  signs  and  symptoms  are  practically  the  same  as  tho* 
of  the  external  carotid.  Bulging  in  the  pharynx  may  be  marked  at  the  site 
of  the  tonsil,  and  the  aneurism  may  be  mistaken  for  an  abscess  or  a  tumor  in 
this  region. 

Aneurism  of  the  Innominate  Artery. — Aneurism  of  the  innominate  artery 
always  arises  from  pathological  changes  in  the  vessel  wall;  since  wounds  of  tte 
innominate  are  always  fatal,  traumatic  aneurisms  do  not  occur.  Any  portiflB 
of  the  vessel  may  give  origin  to  an  aneurism.  At  its  lower  end  the  aorta  mi; 
he  included  in  the  dilatation,  at  its  upper  end  the  right  carotid,  subclavian,  c 
both.     The  aneurism  may  be  either  fusiform  or  sacculated,  more  commonl 
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alter.  As  the  aneurism  increases  in  size,  it  may  remain  in  the  thorax, 
he  symptoms  will  consist  at  first  in  many  instances  of  dyspnea.  Examina- 
may  show  dullness  and  a  murmur  or  a  thrill,  or  both,  behind  the  sternum, 
e  X-rays  may  show  a  shadow  on  the  fluoroscope  or  in  a  radiograph.  If 
Umor  remains  in  the  thorax,  it  will  grow  forward  or  back^vard,  eroding 
its  and  sternum,  or  the  vertebra*,  and  causing  pressure  symptoms — dysp- 
dysphagia,  etc.  If  the  growth  takes  place  upward,  it  will  appear  above 
ight  stemo-clavicular  joint  and  give  the  ordinary  signs  of  aneurism.  The 
ele  may  be  eroded  or  its  sternal  end  dislocated.  The  pressure  symptoms 
lie  trachea,  esophagus,  recurrent  laryngeal  nerve,  brachial  plexus,  sub- 
an,  and  innominate  veins  give  rise  to  dyspnea,  dysphagia,  partial  paralysis 
le  larynx,  neuralgias  or  palsies  of  the  brachial  plexus,  edema  of  the  arm, 

pressure  symptoms  of  the  heart  and  aorta  and  of  the  carotid  and  sub- 
m  arteries,  and  even  obliteration  of  the  two  latter  in  some  cases,  with 
of  the  aneurism,  have  been  observed. 

;  is  very  easy  to  recognize  the  presence  of  the  aneurism,  not  always  so 
to  tell  whence  it  has  arisen,  since  quite  similar  signs  and  symptoms 
follow  aneurism  of  the  aorta,  the  innominate,  the  first  portion  of  the 
d  or  subclavian.  A  simultaneous  modification  of  both  the  radial 
emporal  pulse  on  that  side  would  point  to  aneurism  of  the  innominate, 
listory  of  the  site  at  which  the  tumor  first  apjieared,  the  transmission  of 
•uit,  the  direction  in  which  the  tumor  grew,  might  aid  in  the  diagnosis. 
linate  aneurism  usually  ends  fatally  by  internal  rather  than  external 
re. 

lenrism  of  the  Subclavian. — Aneurism  of  the  subclavian  is  occasionally 
atic,.  resulting  either  from  a  punctured  wound,  or,  in  one  or  two  instances, 
blunt  violence  applied  above  the  clavicle.  In  these  latter  cases  death  has 
ilmost  immediate,  the  artery  having  been  ruptured  with  the  formation  of 
dly  increasing  arterial  hematoma.  The  spontaneous  aneurisms  of  the  sub- 
n  do  not  differ  in  their  causation  from  other  spontaneous  aneurisms, 
igh  it  is  believed  that  their  occurrence  might  be  determined  by  the  existence 
ervical  rib  by  pressure  on  the  arterial  wall.  They  occur  in  the  first  and 
portions  of  the  vessel.     The  aneurisms  of  the  first  ])ortion  are  more  com- 

they  occur  on  the  right  side,  more  rarely  in  the  intrathoracic  portion 
2  left  subclavian.  Aneurism  scarcely  arises  from  the  middle  portion 
:  subclavian;  this  portion  may,  however,  take  part  in  the  dilatation  when 
•st  or  third  part  becomes  the  seat  of  aneurism.  The  signs  and  symptoms 
?urism  of  the  first  part  of  the  artery  are  hardly  to  l>e  distinguished  from 
jf  innominate  aneurism.  Aneurism  of  the  third  portion  causes  the  appear- 
•f  a  swelling  in  the  supraclavicular  region  behind  the  clavicle,  which  gives 
ms  of  aneurism.  The  radial  pulso  may  1)0  dc^layed  or  weakened  ;  pressure 
the  subclavian  vein  causes  edema  of  the  arm ;  pressure  upward  upon  the 
al  plexus  causes  neuralgias  or  paralysis  of  the  muscles  of  the  arm  and 
m. 
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Aneurism  of  the  Vertebral  Artery. — Tlie  recorded  cases  of  ancTirism  of  the  j 
cervical  portion  of  the  vertebral  artery  have  been  tramnatic,  due  to  stab  and  j 
gimsliot  wounds,  usually  of  the  back  of  the  neck.     The  aneurism  has  in  some  i 
cases  developed  as  an  arterial  hematoma  immediately  after  the  injury,  accom- 
panied by  the  formation  of  a  more  or  less  diffuse,  sometimes  a  circumscribed 
swelling  in  the  region  of  the  wound;  pulsation  and  murmur  have  developed 
in  certain  cases.     In  a  number  of  instances  the  signs  of  aneurism  have  devel- 
oped slowly  and  not  until  many  days  after  the  injury.     Pressure  backward  on 
the  corresponding  side  of  the  front  of  the  neck  against  the  spine  below  the  sixth 
cervical  vertebra  lias  usually  stopjied  the  pulsation  in  the  tumor. 

Arterio-venous  Aneurism  between  the  Common  Carotid  and  the  Intenul 
Jugular  Vein. — Arterio-venous  aneurism  between  the  common  carotid  and 
the  internal  jugular  vein  has,  in  a  moderate  number  of  reported  cases,  followed 
stab  and  gunshot  woimds  involving  these  vessels.  The  original  wound  has  usu- 
ally bled  profusely,  but  the  hemorrhage  has  been  checked  by  clotting  or  pres- 
sure. Marked  ecchymosis  is  usually  present  in  the  neck.  The  characteristic 
signs  and  symptoms  develop  in  the  course  of  from  one  to  ten  days,  occasionally 
later.  They  are  the  thrill  and  murmur,  continuous,  but  more  marked  during 
the  systolic  impulse.  They  are  felt  and  heard  by  the  patient,  often  to  a  dis- 
tressing degree.  If  the  communication  between  artery  and  vein  is  immediate 
(aneurismal  varix)  there  may  be  no  tumor  felt,  or  a  small  tumor,  circumscribed, 
rounded,  or  ovoid  in  shajx?.  Pulsation  may  be  expansile  or  not.  The  tumor 
is  soft,  and  may  be  made  to  disapjx^ar  entirely  on  pressure.  If  an  intermediate 
sac  forms  between  the  vessels  (varicose  aneurism),  the  tumor  may  be  of  irregu- 
lar shajx?  and  of  considerable  size.  It  will  usually  be  firmer  than  in  the  former 
case,  will  diminish  in  size  by  pressure,  but  cannot  be  made  to  disappear.  Pres- 
sure on  the  carotid  lower  down  in  the  neck  causes  cessation  of  pulsation,  thrill, 
and  murmur  in  either  case.  The  teuqioral  pulse  may  be  w^eaker  on  that  side. 
There  may  be  dilatation  of  the  superficial  veins  of  the  face  and  neck.  Cerebral 
symptoms  may  or  umy  not  be  jjreseut,  according  to  the  extent  of  interference 
with  the  venous  circulation  in  the  interior  of  the  skull.  There  may  be  head- 
ache, vertigo,  confusion  of  uriud.  The  continuous  murmur  may  produce  noi«s 
in  the  jiatient's  head,  such  that  he  is  unable  to  occupy  his  mind  with  work; 
sleep  may  be  interfered  with.  These  symptoms  may  be  temporary  and  grad- 
ually pass  away,  or  continuous,  or  grow  progressively  worse.  The  tumor  may 
remain  quiescent  or,  in  the  case  of  varicose  aneurism,  the  sac  may  increase 
in  size  and  expose  the  patient  to  the  danger  of  rupture.  Pressure  on  the  Tecn^ 
rent  laryngeal  or  pneumogastric  may  cause  hoarseness,  cough,  etc. ;  generally 
speaking,  the  condition  is  far  loss  threatening  than  is  the  case  wnth  ordinary 
aneurism.  Tlie  cpiesticm  of  o]x»ration  is  to  be  determined  by  the  gravity  of  tte 
symptoms  in  the  individual  case. 

A  very  f(»w  cases  of  arfcrw-venous  aneurism  of  the  external  and  inicrnA 
carotid  arteries  have  been  observed.  From  what  has  been  stated,  the  diagnosis 
should  be  easy.     Arterio-venous  aneurism  of  the  subclavian  artery  and  veil 
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but  is  a  rarity;  siriiiiltaTic'^iiis  womiiling  <»f  rliosr  vessola  iK^ing  iisnally  a 
jurw  The  signs  and  sjiiiptonis  in  (lie  rt^jMjrtcd  cases  have  Ijci-n  itlarii 
iracteristic. 

TUMORS   OF  THE   NECK 

ha^-c  alreadj  diseiisseil  tlie  tumors  originating  in  the  lymphatic  ghmrls. 
rd  to  tumors  of  the  nfrk  in  gr/iUTal,  it  niiiy  hf*  said  tliat  fhov  arc  fre- 
>f  a  very  varied  diaractpr,  jiiid  on'iiiiaafo  in  a  great  varifty  of  siriirhircs. 
omplex  rehitions  are 
lit  from  a  diagnos- 
therapeutio  jxrint  nf 
Their  evident  attaeh- 
D  certain  striictiires 
tiy  gives  valnahlc 
tic  aid,  and  the 
ins  prcKlneed,  when 
iVolve  or  press  upon 
^sels,  nerves,  hirynx, 
[lis,  or  traclxea,  often 
indicate  tlieir  chur- 
Hd  tljo  probable  dan- 
p  difficulties  of  their 
I,  or  to  point  to  the 
|ity  that  such  ro- 
il! be  either  ira- 
itle  or  useless.  The 
if  these  relations  will 
id  as  this  chapter 


Diagnosis  of  Malig- 
^ors  of  the  Neck. — 
i  in  regard  to  the  di- 
lof  malignant  tumors 
ieck.  The  mere  qnes- 
[jnalignancy  is  usual* 
i  easy  to  determine; 
ition  of  operability  is 


Fiu.   1U7. — Sarcoma  of  the  Neck,   Inofkhaule, 
(New  York  Hospitjtl,  sendee  of  Dr*  StimsonO 


tadily  answered.  A  word  of  caution  may  not  be  out  of  place ;  a  malignant 
{^  the  neck  nearly  always  extends  more  widely  and  deeply  into  the  tissues 
fexternal  examination  would  indicate.  In  adilition  to  the  mere  nmitomieal 
ties  to  he  met  with — and  thc^y  are  often  grc^at,  owing  to  the  tlis|4iieement3 
Is  and  nerves — the  bleeding  is  apt  to  be  greatly  in  t*xeess  of  what  would 
Id  when  fjfierating  OD  a  miniial  iiet^k ;  and  an  inex|M'rieueed  operator  may 
lisell  in  a  jiosition  whence  he  can  neither  go  aiiead  nor  easily  retire  from 
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a  very  difficult  position.     A  malignant  tumor  of  the  neck  which  seems  to !« 
on   the  borderland  of  ojierability   had   better  be  let   alone.      In  detennining 
the  question  of  opera bility,  one  is  guided  largely  by  the  mobiliiy  of  the  tumor. 
A  tumor  which  moves  freely  on  the  deeper  structures  is  probably  encapsulated, 
and  may  be  easily  removable,  even  though  of  large  size.     If  firmly  fixed  to  the 
vessels,  the  deeper  muscles,  the  trachea,  the  esophagus,  if  symptoms  of  paralysis 
of  the  recurrent  nerve,  the  sympathetic,  or  other  deep  nerve  trunks,  are  present, 
it  will  indicate  that  these  structures  are  pressed  upon  or  infiltrated  by  the  growth, 
and  that  difficulties  and  dangers  will  occur  during  the  operation  which  tlie 
careful  surgeon  will  anticipate  and  guard  against  as  far  as  may  be.    Evi- 
dence that  a  malignant  new  growth  of  the  neck  is  attached  to  the  skull  or  to 
the  cervical  vertebnr,  or  that  it  extends  below  the  level  of  the  sternum,  usually 
constitutes  an  absolute  contraindication  to  removal,  on  the  ground  that  sucb 
removal  must  necessarily  be  incomplete  and  without  advantage  to  the  patient 

In  examining  a  tumor  as  to  its  mobility,  it  is  to  be  remembered  that  the 
movement  of  the  mass  should  be  attempted  in  the  line  of  the  vessels  or  in  the 
direction  of  the  muscular  fibers  respectively.  Motion  may  be  apparently  quite 
free,  at  right  angles  to  the  course  of  the  vessel  or  muscle,  and  yet  actually  these 
structures  are  moving  with  the  growth.  In  making  such  tests  the  muscle 
should  be  put  upon  the  stretch  if  possible.  Involvement  of  the  trachea  is 
indicated  by  dyspnea,  by  paralysis  of  the  recurrent  laryngeal  nerve,  by  whis- 
tling breathing,  and  by  the  fact  that  the  tumor  cannot  be  moved  upon  the 
trachea.  A  character  which  distinguishes  thyroid  tumors  from  all  others 
with  which  they  might  be  confounded  is  that  they  move  up  and  down  with 
the  larynx  during  the  act  of  swallowing.  After  a  tumor,  thyroid  or  other, 
has  pressed  upon  the  trachea  for  some  time,  absorption  or  softening  of  the 
tracheal  rings  takes  place.  There  may  be  dyspnea  from  flattening  of  the  tra- 
chea ;  or  the  tumor  may  hold  the  trachea  more  or  less  completely  open  by 
adhesions.  The  moment  such  a  tumor  is  removed  from  its  tracheal  attach- 
ments, the  trachea  will  collapse  with  fatal  results.  The  careful  surgeon  will 
anticipate  this  accident  by  tracheotomy,  or  be  ready  to  introduce  a  tracheal 
cannula  instantly  if  signs  of  imperfect  breathing  appear.  Involvement  of  the 
esophagus  is  indicated  by  dysphagia.  . 

Cystic  Tumors  of  the  Neck. — Branchiogenic  Cysts. — Branchiogenic  cysts 
arise  from  the  ])ersistence  of  some  intermediate  portion  of  the  second  branchial 
cleft  or  of  the  thyreo-glossal  duct,  the  outer  and  inner  terminations  of  the?e 
canals  being  closed.  (See  Congenital  Fistula?  of  the  Neck.)  The  cysts  arisin? 
from  the  second  cleft  occur  on  the  side  of  the  neck ;  those  from  the  thyreo- 
glossal  duct  in  the  middle  line.  The  cysts  have  a  wall  of  more  or  less  dense 
fibrous  tissue,  containing  lymjihoid  tissue  if  the  cyst  arises  from  the  inner 
embryonic  layer.  The  cysts  are  lined  with  pavement  epithelium  or  cylindrical 
ciliated  epithelium ;  sometimes  with  a  membrane  containing  all  the  stnictuTe 
of  the  skin.  The  cysts  are  usually  unilocular,  occasionally  multilocular.  Thei 
contents  varies ;  it  may  consist  of  clear  serous  fluid,  of  mucus,  of  oily  materia 
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or  of  fattj  material  of  solid  or  semisolid  consistence,  hair  may  be  present, 
cholesterin  crystals,  etc. 

The  cysts  of  ike  secojid  chft  occur  l>ct\voen  the  hyoid  hone  and  the  stemiim, 
usually  along  the  anterior  edge  of  t!ie  stfrn^t-mastoi*!  nuiscle.  They  are  of 
very  variahle  size,  as  large  as  a 
pigeon'^s  egg,  or,  in  time,  they  may 
develop  into  large  tumors  6c»cupv- 
iog  nmcli  o{  the  si  tie  of  the  iicrk. 
Tlie  superficial  tissues  are  niovahle 
over  them,  but  they  have  often 
quite  firui,  deep  attnehinents  io  riiu 
sheath  of  the  vessels,  to  the  hynid 
bfine,  and  jiharynx.  They  umy  ap- 
pear at  any  tiuui  of  life,  most  com- 
monly from  puljerty  to  tliirty  years 
of  age;  tliey  grow  slowly;  are 
neither  painful  nor  sensitive,  and 
an?  only  nnpleasant  on  nceount  of 
deformity.  They  are  smooth,  elas- 
tie  tuuiors,  sometimes  translucent, 
nsuiiUy  tliietuating,  and  have  fo  he 
differentiated  chiefly  from  cold  ah- 
seess,  rarely  from  lipotua,  hlood 
cysts,  and  cystic  tumors  of  lym- 
phatic origin.  The  introduction  of 
an  aspirating  needle  will  usually 
decide  the  diagnosis.  The  contents  of  llie  branehiogenic  cysts  are  as  described. 
If  they  contain  clear  fluid,  epitlielial  etOls  will  he  found  in  it. 

The  ci/sis  arimng  from  the  thyn'ofjlosml  duct  are  usually  small.  Tliey 
cxM^ur  in  the  median  line  of  the  front  <>f  the  neck  just  aljovc  or  telow  the  hyoid 
bone,  or,  more  rarely,  lower  down  as  far  as  the  sterniun.  They  may  lie  as  large 
as  a  pigeon's  egg,  ran'ly  larger  tlum  n  h^n's  egg.  They  are  usually  attached 
to  the  hynid  lw>ne.  Tljey  art*  lined  witli  Hat  or  ciliated  epithelium.  Occa.sion- 
ally  hrancljiogeiiic  cysts  undergo  suppuration.  They  are  idso  the  seat  of 
degenerative  changes.  Carcinoma  may  develop  in  the  cyst  wall,  also  prolif- 
erating adenoma,  together  with  comliina lions  of  adenoma  and  lymjdiaugioma. 

ComjenUal  Cystic  Ilygnrma  of  the  Xeck — 'Confjcnital  f.'//A'/u-  Li/mpkan- 
gioma.' — The  tumor  consists  of  dilated  lymph  vessels  and  spaces  lined  with 
endothelium.  The  walls  of  the  cavities  consist  nsnally  of  a  very  thin  and  deli- 
cate fibrous  tissue.  The  contents  of  the  dihited  lymjih  spaces  consist  of  clear 
or  slightly  milky,  watery  fluid,  sometiiiu^s  having  a  pale  hrownisli  tinge.  The 
WJBt  of  the  individual  cavities  varies  from  ndmite  spaces  to  those  as  large  as 
i  good-sized  plum.  The  several  t^avities  uiay  or  may  not  courmunicate  with 
one  another,    These  tumors  vary  greatly  in  size;  at  birth  they  may  be  so  small 


Fig,  198, —  BRAXcrtiriGMMc  Cyst  oi  the  Ntf  k 
AHisisi;  KHitM  THe  Secoxd  Ckkft,  (New  Yurk 
UoapitiiJ,  service  uf  Dr.  Fraiik  Hartley). 
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as  not  to  he  noticed,  or  tliey  may  occupy  a  large  part  of  the  side  of  the  neck 
and  be  as  large  as  an  orange,  even  in  a  small  infant.     They  most  commonly 
are  situated  in  the  upper  part  of  the  neck  in  front  of  or  behind  the  sterno- 
mastoid  muscle,  but  may  occur  in  any  part  of  the  neck.     They  may  have  their 
origin  in  tlie  subcutaneous  connective  tissue,  or  in  the  deeper  structures  of  the 
neck — the  sheath  of  the  vessels,  for  example.     They  are  smooth  elastic  tumors, 
but  not  compressible,  and  may  thus  be  distinguished  from  cavernous  angioma. 
They  possess  a  peculiar  tendency  to  grow  and  spread  insidiously  along  the 
connective-tissue  planes.     The  trabeculated  or  cystic  lymphatic  tissue  gradually 
forces  its  way  between  the  trachea  and  esophagus,  surrounds  the  vessels,  in- 
vades the  intermuscular  planes  of  the  deep  muscles,  etc.     The  dangers  and 
difficulties  of  operative  removal  of  these  tumors  may  therefore  be  very  great 
They  may  extend  downward  into  the  supraclavicular  fossa  or  into  the  axilla 
or  mediastinum.     Attacks  of  inflammation  may  occur  in  the  walls  of  the 
various  cavities,   sometimes  leading  to  obliteration  and  cure   of  portions  of 
the  tumor.     The  prognosis  is,  in  general,  not  very  favorable. 

Blood  Cyst  of  the  Neck, — A  cystic  tumor  containing  fluid  venous  blood  may 
occur  in  the  neck  from  a  diverticulum  of  a  large  vein,  from  hemorrhage  into 
some  form  of  cystic  tumor — branchiogenic  cyst,  lymphangioma,  or  be  devel- 
oped in  a  cavernous  angioma.  These  tumors  show,  on  aspiration,  a  content 
composed  of  venous  blood.  They  do  not  pulsate.  If  they  communicate  with 
a  vein,  they  are  reducible ;  if  of  other  origin,  they  are  not.  They  are  some- 
times congenital  tumors,  but  may  arise,  if  proper  antecedent  conditions  exist, 
at  any  time.  They  may  be  large  or  smalL  They  occur  usually  beneath  the 
border  of  the  stemo-mastoid  at  any  level.  They  form  smooth,  rounded,  fluc- 
tuating swellings,  covered  by  normal  skin  and  fairly  movable.  They  grow  to 
a  certain  size,  and  remain  stationary,  or  continue  to  grow  and  spread,  even  as 
far  as  the  axilla.  The  diagnosis  of  a  cystic  tumor  containing  blood  is  easy. 
The  differential  diagnosis  as  to  its  origin  must  depend  upon  the  anatomical 
conditions  found  at  o])oration.  If  the  cyst  communicates  with  a  large  vein- 
internal  jugular  or  subclavian — it  will  be  increased  in  size  and  tension  hj 
coughing,  straining,  crying,  etc. 

Subcutaneous  Atheromatous  Cysts  of  the  Neck. — Subcutaneous  atheromatous 
cysts  of  the  neck  occur  in  any  part  of  the  neck.  They  are  characterized  here, 
as  elsewhere,  by  their  slow  growth.  They  are  elastic,  rounded,  smooth  swell- 
ings, movable  on  the  parts  beneath,  but  adherent  at  one  point  to  the  skin.  They 
often  become  infected  and  suppurate. 

Cysts  of  the  Mucous  Bursa?  of  the  Neck, — These  occur  in  the  vicinity  of 
the  hyoid  bone.  They  form  small  and  harmless  cystic  tumors  in  the  middle 
line  of  the  neck,  just  above,  or  more  often  just  Mow,  the  hyoid  bone,  or  on 
the  anterior  surface  of  the  thyroid  cartilage.  They  are  firmly  attached  to  tlic 
hyoid  bone  or  thyroid  cartilage,  and  move  with  the  larynx.  They  o^ntain 
clear  fluid.  Tliesc  cysts  schlom  attain  a  size  larger  than  a  pigeon's  egsij,  and 
usually  give  no  symptoms  unless  they  become  infected,  or  inflamed  by  mechan- 
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Etion,     A  difFcrentiul  diagnosiK  Ijctwecn  these  and  rystB  of  tlie  tliyreo 
let  is  only  pissililc  by  a  miCToscopic  examiTiation  of  the  eyst  wall, 
is  true  of  eysts  <>f  accessory  tliyrotds  in  this  situation  timl  of  cysts 
trailed  siipraliyoiM  glund  (Ziickerkaiadl ). 
orocriis  Cysi  of  ihe  J\^fc/i\— The  neck  is  a  rare  local izatitm  for  this 

The  eyst  forms,  as  a  riilc^  in  the  dc'e|>er  tissues  of  the  neck,  often  near 
Ih  of  the  i^esscls,  anil  grows  outward  toward  tlie  surf  nee,  ffirniinp;  a 
liieli  prei^i'nts  in  front  of  or  Isehind  tlie  sterno-nuistuid  nr  rinses  this 
pim  it5  lx*J  and  fnrnis  a  tumor  wliich  projects  to  the  front  tmrl  yvav. 
feterif'tic  of  these  cystii  is  an  intermittent  growth.  The  sudden  aeeci§- 
Ihe  size  of  tlie  tnnior  are  attended  by  pain,  tendomcss,  ancl  otlipr  si^a 
tarnation.  The  diagnosis  may  be  aided  by  the  presence  of  a  cystic 
iastic  and  fluctuating,  whieli  shows  tlie  eliaracteristic  thrill  or  vihra- 
Bation  transmit  ted  to  the  hand  when  the  tumor  is  sharply  tapped, 
i  this  sign  is  said  to  lie  rarely  present  in  the  neck.  The  surfaces  niay 
led  and  smooth  or  more  or  less  une%Tn  from  t!ie  mnltihjcular  charac- 
fe  eyst.  The  use  of 
rating  needle  will 
^  presenee  of  clear 
btaining  the  hook- 
p  worm.  (See  Kchi- 
i)    In  the  neck,  as 

,  ec!iinoe4jeens  mny 

fected  and  suppnr- 

hoitgh  these  cysts 

grow  slowly  and 
lleDtly,  in  time  they 
ph  a  large  size  and 
j<erions  pressure 
18,  even  ohlitera- 
erosion  of  impor- 
lels;  in  the  latter 
Ith  fatal  bleeding, 
«pfK*ned  in  several 
I  they  extend  down- 
k'ssure  on  tlie  hra- 
ttus  will  cause  neu- 
palsies^  etc. 
*^maia  of  ihe  Nrch, 
ma  simplex  (nrviis 
ks)  occurs  n|xin  the 
'various  situations, 
I   the  skin  or  snbcntanconsly,   and   is   to  he  recugni/.ed    herr   as   idsi- 

(See  Tumors.)     Amjioma  carernosiim  occurs  in  the  neck  as  a  eun- 


(vVutL. 
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geries  of  rlilatecl  veins  and  sp»ees  filled  with  venous  blood.     Wlien  superfi^^-i 
the  reeognition  is  easy,     (See  Tumors,)     Wlien  deeply  placed   the  diagn^--^* 
is  scarcely  possihie,  since  the  characteristic  signs  are  wanting,  until  the  grr>  -^^i 
api>roaches  the  surface. 

Cnrenious   Lymphangioma, — ^Cavernoits  lyiii])haiip:i«inia   has  also  liecii    fj^ 
Berved  a  very  few  times  in   the  lu-fk.      In  I  he  rr|)nrte<l  cajwr'S  the  tumor  in, 
in   the  snj^racUuieiiliir  irijini^le   mid    funned   n   s^ff   eonipres.sihle  mass,  whj4 
euuhJ    luirdly    he    diffeii^ntiuted    from    a    deep-seated    lip4jiiia    or    a   eavenirjfi- 
angioma. 

Solid  Tumors  of  the  lleck  (IJfmnd). —  JJpnina  o<:'(Mjrs  in  the  neck  in  hith 
the  ('irc'iiiii8cn*jhed  and  diffuse  forms.     The  cireiimserihed  lipoinata  oooiir  h^ 

cially  at  the  back  of  the  mv\, 
where  they  form  sessile  or  jk- 
dnnculated   tumors   of  varyin» 
size.     Some  of  these  timiors  itt 
time  grow  to  lie  Tery  large,   la 
the  front  of  the  lHK*k  they  timv 
be*  siiperiicial  or  of  rather  iW\\ 
origin,   so   that   they   rain^  tbt* 
sterno-masfoid,    and    jirnj«f»t  in 
front    or    behind    the    mnsrlf; 
siieh  a  ease  is  shown  in  tht»  i^ 
Instrations.       While    the    diag 
nossis  of  the  snperfieial  form^  i*- 
simple,  here  as  elsewhere  i-*v 
Tnmors),   the  deep-seati?d  lipvj 
niata  may  readily  be  mistskti 
for  other  forms  of  new  gT«i«d 
Diffuse  lipoma  of  the  nak 
eiirs  almost  exclusividy  in  ni« 
of  middle   age.      The   neck 
stirroimded  by  rounded  or 
flat  diffuse  masses  *»f  fatty  tii 
sue   prodneing  marked  defm 
ity  and  ninch  annoyance  on 
eniiiit  of  the  mere  81J»  nf 
ttimora.   Pressure  s^^inplomi  i 
rare  (see  illnstration). 
Fibroma  of  the  Nech- — Fibroma  molluscnin,  large  and  diffuse,  or 
and  einniinserihed,   sessile  nr  |H:*dunenhited,  oernrs  npM»n   the   neck   m  Tirfo 
sitnahons;  its  roeugnilinn   is  f*asy.     They  are  somelimes  cdndjintMl   with  ph«js 
furni   neumlihrHnia.      {Sov    Fi!>rniiia. )      More   deeply   placed    fibroma^  ai 
for  the  most  part  from  fasc^'al  jilanes,  mnirs  notably  in  the  back  of  the  Dedtj 
the  tninor<  are  sluwly  growing^  firm  masses  of  fibrous  tissue*     In  the  aide 


Fig,  2(MK — StpKriFKjAL  Lipoma  of  thk 
( A u  tliu T  's  ca»*.\) 
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Bey  usually  arise  from 
leetive-ti^iiiie  sheaths  of 
Ud  nen-es,  und  jire  pres- 
,th  the  sternu-niastoid.  In 
of  the  n€H?k  they  are  ex- 
rare.  Tlie  diagnosis  of 
roiis  tumors  is  not  diffi- 
y  are  too  firm  in  consist- 
lipoma;  they  grow  too 
be  san*oiiitita,  and  the  in- 
and  widespread  adhesions 
lant  growths  are  wanting, 
iroma  and  Osteoma, — 
na  and  oste<ima  are  oet^a- 
>b^rved  in  tlie  lower  part 
!ek,  arising  from  tlie  eer- 
iebne,  the  first  rih^  or  tlie 
They  are  hard,  itnmov- 
lors  of  slow  growth,  at- 
>  bone.  They  may  give 
pressure  symptoms.  The 
of  osteoma  might  be  aid* 
X-ray  picture. 


Fio,  201, — LiiH>MA  OF  THE  Keck  Deeput  Pi.ackd 

BkNEATH    the    SlKHNOMASTtilD   MuSCLf:,  AN   Un- 

T  aiTAi,   SiTi  ATU»N\     (t\jI|pctiori   of    Dr.  Charles 
McBurriey,   Ro*>Kevelt  lln^pitaL) 


Ni'uroma. — Isolnted  neiirofiliro- 
ma  may  oeeur  in  the  snperticinl  or 
deep  nerves  of  the  neck,  and  form 
quite  large  tumors,  giving  rise  to 
symptoms  of  parulysis  or  irritation. 
Plexiform  neuroma  is  nu»re  com- 
mon,  and  may  affect  sufR^rtieial  or 
deep  nerves.  The  superficial  forui 
has  alreiidy  l>een  sj>okeu  of  rise- 
where.  The  pecnlinr  a jipt^a ranees 
of  tliiekening  of  the  sklu,  jdi^riieuhi- 
ticm,  and  the  soft,  cord  lib*  masses 
lieneath  the  skin  are  characteristic. 
In  the  deep  form  the  diagnosis  is 
not  likely  to  he  made  n!itil  opera- 
tion IS  undertaken,  I  once  assisted 
Dr.  Rol>ert  Ahhe  at  an  operation 
upon  a  case  of  this  kind.  The  pa- 
tient was  a  little  girl,  and  the  large, 
partly  nodular  and  finu,  partly  cord- 
like  and  soft  masses  foruied  a  con- 
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siderable  tiinroT  in  tLe  ncek  l>pneaih  the  stenin-niastoifl  miLs^le  nuA  WtlnJl 
vpftsels,   extrmliog  from   t\iv   livoj«l   l)(Hie   to   tW*  chivide   ainl   below  \l 
growth  originated  in  the  cervical  sympatliotic. 

Sarcoma  of  (he  Nrrl\ — Lfimpho-sarcoma  of  the  ntn^k  has  already  1>mi  ilfc-i 
soril>ed.      Tlje  skin    (pifpttenfrd   moles) ^   the  nnisdes,   Umes,   and  eounrcdvi^l 
tissue  |>lanes  of  the  nei^k  may  all  V>e  the  start injG:  point  of  sarcoma  of  va^ 
tji>es.     These  tnniors  are  eharaeteri>:ed  here  n^  elsewhere  hy.  all  the  f^iijni^ 
aymptoins  f»eenliar  to  malignant  new  growths,  already  sufficiently  ikv?mB 
nnder  Tumors. 

Carrtnoma  of  the  Necl-.^C nrcmoma  of  the  nock  occurs  siiperfieiully  i 
epithelioma^   tlie  characters  of  which   have   hei^n   suiKcientlj   descril>ed  nude 

Tumors.     Epitheliumac 
the  neck  is  very  ran*  i 
cotnpared    with    sin 
11  e  w    gro w^t  h  s    u  p«  m 
face.     Cancer  niuy 
oeenr  as  deep-sefitH)  i 
einnuia  having  an  orij 
other  than  in  the  akisl 
these    latter    ari:?e  in 
variety      of      sitiiatio 
niitably    from   carcin 
a  tons  defeneration  in  I 
walls     of    brandiio 
cysts,    further   in  elv^s 
sory  thyroid  glainla 
These    tumors    are 
numerous,  coniparatii**?!! 
few*    cases    hann^ 
observed .     They  hare  sl| 
CK'Curred  in  elderly 
The  tumor  has  hccnsitfl 
a  ted   in  the  majority  ii^ 
the   cases    in    the  up 
part  of  tlie  neck^   and   has  presented   as  a   hard   nodale  lieneath  the  st( 
mastoid  musele.     The  growth  has  l>een  rajad,  attended  hy  marked  [min,  M 
early  infiltration  of  the  surrmmding  struettuT^s,  notahly  early  adhesiim  to 
stemo-mastoid,  early  infectiou,  enlargement  and   induration  of  the  neigh!* 
ing  lymphatic  glands,  by  adhesion  to  and  perforation  of  the  skin,  id<'erati<jii 
hemorrhage,  and  the  rest  of  the  dismal  story  eenniKm  to  cancers.     The  pail 
diagnosis  of  the,se  carcinomata,  except  by  operative  removal,  is  not  likely  \^\] 
made.     Nodular  tumors  in  this  vicinity,  siieh  as  lymphoniata,  tuliercular  ' 
other,  are  very  eommon,  while  tliis  form  of  carcinoma  is  exceedingly  raiB. 


Fio*  2U3. ^Malign ANT  Tvpe  of  Ei»iTHt:LioMA  of  THi:  Ni^ck^ 
Young  Man  Aged  Twenty-six.     (Author'a  cose.) 
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balmic  Goiter  ( (Ira  ves's  I)  Isettse  —  Baspfh  w's  I)  isease  ), —  The 
of  Graves's  disease  is  BOt  eertninly  known,  A  tlieory  whicli  hag 
rather  wide  acceptanee  is  that  the  svniptoms  are  due  to  a  toxemia 
the  absorption  of  an  inereased  or  altered  secTetion  from  the  thyroid 
ic  :iign6  and  symptoms  of  the  disease  ai'e;  (1)  Enlargement  of  the 
and.  (^)  Protrusion  of  the  eyeballs.  (3)  Tachycardia  (an  in- 
iidity  in  tlie  pulse  rate),  (4)  Other  associated  symptoms,  constant 
»tant  *rhe  disease  is  much  more  frequent  in  women  than  men. 
itB  are  often  neurotic  or  hysterical  individuals.     Anemia,  hemor- 

other  depressing  conditions  appear  sometimes  to  act  as  predispos- 

as  do  profonnd  emotional  distnrlmnces. 

enlargement  of  the  thyn*id  may  be  marked  or  moderate,  and  is 
mmetricaL  Its  consistence  is  soft  or  of  medium  firmness.  Thr 
^ly  great  enough  to  produce  pressure  synjptoms. 

phthahnos  may  be  marked,  muderate,  or,  rarely,  absent  There  is 
I  in  the  size  of  the  space  l»etween  the  lids ;  when  the  patient  is  dire(?ted 
^Tiward,  the  upper  lid  in  its  motion  bigs  l>elnnd  the  eyeball.  Tliei-e 
of  the  power  to  converge  the  axes  of  the  two  eyes — L  e.j  the  patient 
k  at  the  end  of  her  nose  with  both  eyes  at  once;  when  directed  to 
eves  turn  to  tlie  ri^lit  or 
^but  only  one  eye  turns 
Ptniddle  line.  The  pa- 
3  less  often  than  norma L 

action  of  the  heart  is 
>-14n  heats  a  minute  or 
Ipitation  and  tiunultuous 
ae  heart  occur  from  slight 
'     physical    disturbances, 

angina  pectoris  occur  in 
taBociateJ   with  my  oca  r- 

rrhea  of  a  serious  and 
I  cliaracter  may  occur, 
aympfotns. — A  constant 
is  muscular  tremor^  not 
,t  of  chronic  alcoholism, 
ed  in  the  hands,  but  also 
tlie  muscles  of  the  trnnk* 
Qiveinents  may  be  present. 
attacks  are  conunon,  as 
IS  irritaliility  aud  other  symptoms  of  neurasthenia.  To  be  nieii- 
p  are  increased  secretion  of  sweat,  vasomotor  disturbances,  flusliing, 


TlQ.  204. — Exophthalmic  Goiter. 
(Coao  of  Dr.  WiUlam  Dowrw*.) 
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edema,  pigmentation.  The  patients  often  become  anemic,  suflFer  from  tnuscii- 
lar  weakness  and  emaciation.  The  disease  is  fatal  in  a  considerable  propor- 
tion of  those  cases  which  run  an  acute  course,  chiefly  from  conditions  T€fc^ 
able  to  degeneration  of  the  heart  muscle.  In  other  cases  diarrhea  constitutes 
a  serious  menace  to  life.  It  is  to  be  borne  in  mind  that  any  one  of  the  cha^ 
acteristic  symptoms  of  the  disease  may  be  absent ;  further,  that  other  varieties 
of  goiter  and  cysts  and  tumors  of  the  thyroid  gland  may  be  associated  with  the 
symptoms  of  exophthalmic  goiter. 

Cretinism,  Myxedema,  and  Cacliexia  Stnunipriva. — In  certain  localitiesi 
where,  owing,  apparently,  to  some  quality  in  the  water  supply,  diseases  of  the 
thyroid  gland  are  endemic  and  frequent,  children  are  bom,  apparently  normal 
at  birth,  who  do  not  develop  normally  either  in  stature  or  intelligence.  They 
are  dwarfs;  the  special  senses  are  blunted;  they  are  often  deaf;  they  may 
never  learn  to  speak ;  they  suflFer  from  peculiar  nutritive  disturbances  of  the 
skin  and  its  appendages.  In  such  cases  the  thyroid  gland  is  found  to  be 
atrophied  or  nearly  absent,  in  some  cases  enlarged  but  functionless.  These 
imfortunates  are  known  as  "  cretins  " ;  they  are  practically  idiots.  The  condi- 
tion is  not  a  surgical  one,  and  therefore  is  not  described  at  length. 

Myxedema  is  a  corresponding  condition  occurring  in  adults  who  suffer 
from  atrophy  of  the  thyroid  gland,  and  cachexia  sirumipriva  is  an  analogous 
condition  which  follows  the  total  operative  removal  of  the  thyroid,  rarely 
tumors  and  disease  of  that  organ.  A  few  words  in  regard  to  this  condition 
may  not  be  out  of  place.  In  a  certain  number  of  cases  the  removal  of  the 
thyroid  has  been  followed  in  hours  or  after  a  few  days  by  tetanic  spasms  of 
the  voluntary  muscles,  first  of  the  upper  extremities,  then  of  the  lower,  spread- 
ing to  the  neck  and  trunk,  finally  to  the  diaphragm,  and  ending  in  death  in  a 
large  proportion  of  cases.  The  tetanic  contractions  occur  in  attacks  of  variable 
duration,  and  in  the  fatal  cases  after  diminishing  intervals.  As  a  means  of 
early  diagnosis  may  be  mentioned  Trousseau's  phenomenon — namely,  if  a  large 
blood-vessel  or  nerve  trunk  be  compressed  in  an  extremity  for  a  minute  tetanic 
spasms  of  the  muscles  are  produced;  further,  a  tap  or  light  stroke  in  front 
of  the  ear  causes  sudden  violent  contraction  of  the  muscles  supplied  by  the 
facial  nerve  of  that  side. 

In  other  cases  death  does  not  occur,  and  the  condition  goes  on  to  assume  a 
chronic  form,  about  to  be  described,  known  as  cachexia  strumipriva.  The 
lamentable  state  may  follow  immediately  the  removal  of  the  thyroid,  usually 
it  is  gradually  developed  after  weeks  or  months;  the  symptoms  are  essentially 
the  same  as  those  of  myxedema.  Milder  forms  may  follow  partial  removab 
of  the  thyroid.  After  a  period  of  health  of  variable  duration  following 
removal  of  the  thyroid,  the  individual  gradually  passes  into  a  state  of  mental 
apathy,  loses  all  interest  in  life.  There  is  a  gradual  abolition  of  physical 
and  mental  energy ;  the  temperature  of  the  body  is  subjectively  and  objectivelj 
lowered.  There  is  edematous  thickening  of  the  skin.  The  skin  of  the  fac< 
becomes  swollen,  thickened,  and  waxy  in  color.     There  is  cessation  of  secre 
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I    **oii  in  the  sweat  and  sebaceous  glands.     The  face  loses  all  liveliness  of  expres- 

f    •Job;  the  patient  looks  dull  and  stupid.     The  edema  diflFers  from  ordinary 

•^iDus  infiltration  in  that  the  tissues  do  not  pit  on  pressure.     The  hair  falls, 

often  completely.     The  swollen  dry  condition  of  the  skin  extends  to  the  trunk 

and  extremities.     There  is  often  marked  edematous  swelling  in  the  supra- 

daricular  region.     The  mucous  membrane  of  the  mouth  and  throat  is  often 

swollen,  so  that  speech  is  interfered  with.     There  is  diminished  cutaneous  sen- 

aibility.     There  is  usually  anemia,  diminution  in  the  number  of  red  cells  and 

of  hemoglobin  of  a  moderate  degree,  and  slight  leucocytosis.    The  sexual  organs 

nndei^  atrophy  or  cease  to  functionate.     The  mental  condition  gradually 

grows  worse  imtil  the  patients  are  in  a  condition  of  stupor  from  which  they 

can  scarcely  be  roused.     In  young  persons  the  symptoms  are  most  marked  and 

acute  in  their  course.     The  growth  of  the  bones  in  length  is  interfered  with. 

Untreated,  these  cases  end  fatally  after  an  interval  which  may  extend  over  a 

period  of  years. 

Aente  Inflammation  of  the  Thyroid  Oland. — Either  the  normal  gland,  or 
more  often  a  gland  the  seat  of  one  or  other  of  the  forms  of  goiter,  may  become 
inflamed  as  the  result  of  an  infected  wound ;  further,  as  a  metastatic  process 
in  the  course  of  any  of  the  acute  infectious  diseases — ^typhoid,  pyemia,  sep- 
ticemia, the  exanthemata,  diphtheria,  erysipelas,  and  acute  inflammations  of 
tie  alimentary  canal.  The  symptoms  are  those  of  localized  pus  infection  and 
more  or  less  marked  sepsis.  Local  pain,  tenderness,  and  swelling,  followed  by 
ndness  of  the  skin  and  fluctuation  if  an  abscess  makes  its  way  to  the  surface. 
Such  an  abscess  may  burst  into  the  trachea  or  esophagus,  or  burrow  down- 
'^wrd  into  the  mediastinum.  Incision  may  permit  the  escape  of  pus  or  of  a 
more  or  less  extensive  slough  of  the  gland  tissue.  Pressure  symptoms,  dyspnea, 
etc.,  are  not  uncommon. 

Sypliilis* — The  thyroid  may  be  swollen  during  the  early  montlis  of  sypliilis. 
The  enlargement  is  transitory  and  not  marked.  Guuinia  of  tlie  thyroid 
occurs  as  a  nodular  or  more  diffuse  and  sometimes  ratlier  ra])idly  growing 
lard  tumor  of  the  gland  accompanied  by  a  good  deal  of  pain  and  by  pressure 
vvmptoms,  dyspnea,  and  symptoms  of  pressure  on  the  recurrent  laryngeal  nerve. 
The  diagnosis  of  a  malignant  growth  can  only  be  excluded  by  the  use  of  iodid, 
or  by  the  presence  of  other  evidences  of  syphilis. 

Tubercular  Inflammation  of  the  Thyroid  Oland. — ^Miliary  tubercles  may  be 
present  in  the  gland  during  acute  general  miliary  tuberculosis.  (Mrcuinscrilx?d 
or  diffuse  areas  of  tubercular  infiltration  may  occur  as  a  localized  prcx^ess  in 
the  gland.  I  have  seen  one  such  case.  One  half  the  tliyroid  was  involved  and 
vas  swollen,  hard,  and  nodular.  Operation  disclosed  areas  of  castration  of 
etmsiderable  size,  and  submiliary  and  larger  tubercles  scattered  througliout  the 
rabstance  of  the  gland.  The  patient  was  a  young  woman  who  showed  other 
evidences  of  tuberculosis,  as  has  been  regularly  observed  in  these  eases. 

Echinococcns  of  the  Thyroid. — Eehinoooccus  of  tlie  tliyroid   has  been  ob- 
0erved«    There  are  no  positively  distinctive  diagnostic  features  other  than  have 
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been  spoken  of  under  Echinococcus.  Fatal  perforation  into  tlie  tr^ielica  bi 
taken  place  in  a  number  of  cases,  and  tbat  before  the  cvsts  had  n^acIiLnl  :i  Titj 
large  size. 

Bronchocelc.  Goiter. — Benign  enlargements  of  the  thyroid  gland,  whetlier 
they  involve  the  whole  or  only  a  part  of  the  gland,  are  known  by  the  genenl 
name  of  goiter.  If  the  enlargement  is  malignant  (carcinoma-sarcoma),  thil 
adjective  is  prefixed.  Although  the  pathology  of  the  thyroid  ia  ratlir-f  r«m^ 
I)licated,  it  appears  necessary  to  speak  of  it  at  some  length,  for  a  r< 
of  the  character  of  the  various  lesions  has  an  important  bearing  on  the  surgiol 
treatment.  The  enlargement  of  the  gland  may  be  diffuse  or  partial  Tbr 
diffuse  hypertrophies  may  involve  the  parenchyma,  the  stromia,  nr  tha  bloiyl 
vessels,  or  all  three.  In  the  last  case  the  gland  is  simply  increased  in  sjjeq^  tk 
relative  proportion  of  the  structures  of  which  it  is  composed  remains  nonmul 
(parenchymatous  goiter),  or  the  contents  of  the  glandular  follicles  am  h 
creased  in  quantity  (follicular  diffuse  goiter).  The  contents  of  the  gland  Mi 
cles  may  undergo  colloid  degeneration,  and  the  process  may  be  aeennifMUu^J 
by  the  fusion  of  several  follicles  into  one  larger  space  (diffuse  colloid  gaitL»r). 
Less  commonly  the  fibrous  stroma  of  the  gland  is  increased  in  amaiiut  ittW 
expense  of  the  glandular  elements.  The  gland  becomes  hard  and  nodukr,  auii 
often  diminished  in  size.  When,  along  with  an  increase  in  the  glaiidiilyf 
elements,  arteries  or  veins  or  both  are  notably  increased  in  size^  we  someliints 
speak  of  a  "  vascular  goiter^ 

Partial  IIypkrtrophiks. — The  changes  are  the  same  as  in  the  diffww 
forms,  but  are  limited  to  a  circumscribed  portion  of  the  gland.     In  the^  arras 
of  hyperplasia,  cysts  may  be  formed  either  by  absorption  of  the  waits  of  mr 
tiguous  follicles,  or  from  hemorrhages,  or  from  necrosis  of  a  limited  area  of 
tissue.    The  cysts  may  be  single  or  multiple,  close  together,  or  scattered  througfc- 
out  one  or  both  lobes  of  the  gland.     They  vary  in  size  from  that  of  a  pei  tfl 
an  orange  or  larger.     In  the  first  variety  the  wall  of  the  cyst  is  at  first  tliin 
and  delicate;  later  it  may  become  thickened  and  fibrous.     Calcareous  d«^ii* 
eration  may  take  place  in  the  cyst  wall ;  rarely  thin,  bony  plates  may  be  devel- 
oped.    So  long  as  the  interior  of  the  cyst  is  lined  with  epithelium,  the  eonteiits 
of  the  cyst  may  increase  in  quantity  and  the  cyst  increase  in  size.     The  coo- 
tents  of  the  cysts  may  be  colloid  material,  the  consistence  of  which  may  1« 
thin  and  watery,  or  semifluid  and  viscid,  or  soft  solid,  and  may  contain  cbote- 
terin  crystals.     If,  as  often  happens,  bleeding  occurs  into  the  interior  of  tie 
cysts,  the  color  and  consistence  wull  be  thin,  brown,  and  turbid,  or  thickj  pastr, 
and  chocolate-colored,  etc.,  according  to  the  amount  of  blood  and  colloid  matf- 
rial  respectively.     In  those  cysts  which  arise  primarily  from  hemorrhage  into 
the  substance  of  the  gland,  the  contents  are  often  brown,  pasty  material,  or  ifl 
some  cases  lime  salts  are  deposited  in  the  ancient  blood  clot  to  a  varisible  extent, 
producing  dry,  puttylike  masses,  or  hard  calcareous  nodules.     The  plaee  of  snA 
blood  clots  may  be  taken  by  firm  fibrous  tissue  forming  fibrous  nodules  in  the 
gland.     The  connective-tissue  stroma  of  the  hyperplastic  portion  of  gland  suV* 
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aj  undergo  hjaline  degeneratinn.  Any  or  all  of  tlie^^e  elmngos  iiiav 
once  in  separated  areas  of  the  glnmi,  or  in  ailjiieuit  iirnis.  There 
jther,  eircuinserilK'd  n^diilar  tiiuiMrs  of  the  thvn*iilj  i-irher  e*nigriiita! 
ipod  tirst  at  pnhorty,  tlie  tissue  uf  whieh  drpartn  from  the  iioniiat  in 
reserves  the  fetal  tyiie  uf 
iBue    (Wul tier's   fetal   ade- 


(Autbor'fi  case.) 


Tick   2(>6.— Parenchymatous   Goiter. 
(Collection  of  Dr,  Cliarlea  McBurney.) 


Also  tubular  adenomata,  preserving  the  fetal  t^'pe  of  tissue,  and 
denoiiiata,,  in  wliich  the  tidiules  are  lined  with  cyliudrieal  epithelium, 
astitute  the  benign  forms  of  goiter. 

ssoKY  TuYRoius. — Portions  of  thyroid  tissue  may  oeeiir  in  various 
I,  either  eonueeted  with  tlie  tliyroid  ghmd  hy  a  bridge  of  tihrous  tissue 
lependent  masses.  In  the  former  case  their  relation  to  the  thyroid  is 
instances  easy  to  rceognize.  Thi*y  move  with  the  thyroid  and  trachea 
be  act  of  swallowing,  or  tlieir  connection  can  he  demonstrated  on 
ftioiL  In  the  latter  case  the  diagnosis  is  often  impossible.  Accessory 
were  classified  by  jradelmig  into  inferior,  posterior,  superior,  and 
accessory  thyroids.  The  inferior  group  may  be  substernal,  intra- 
or  retroelavieular.  The  retro.<ternal  are  the  most  frequent;  they  are 
bnnected  with  the  thyroid  isthnuis  by  a  band  of  fibrous  tissue.  The 
occur  between  tlie  esophagus  and  vertebrir,  and  may  give  rise  to  diffi- 
wallowing.  The  superior  may  oeenr  above  the  hyoid  hone  or  at  the  base 
Igue.  The  anterior  accessory  thyroifls  are  exceedingly  rare;  the  term 
used  to  designate  the  rare  eases  in.  wbieh  an  accessory  thyroid  eonueeted 
thyroid  isthmus  has  descended  under  the  skin  of  tlie  thorax  in  front  of 
im  instead  of  assuming  a  retrosternal  situation,  as  is  commonly  the  case. 


i 


574 


THE  NECK 


Symptoms. — ^The  symptoms  produced  by  enlargements  of  the  thyroid  ^ 
pend  upon  tbe  size  and  situation  of  the  tumor  and  the  rapidity  of  its  grov^tn 
jhkI  iiTX*  eliiefly  due  to  pressure  Ti|)on  i^nrroimdiiig  organsr— trachea,  csophag^ij. 
bhx)d-vessels,  and  nerves.  Kespiratory  tj}'nii»tums  may  he  slight  or  tuarV^^ 
If  llie  tumor  is  considerable  in  size,  dyspnea  on  exertion  will  be  complaint^ 
of,  jjeridiipanipd  by  wl  list  ling  breathing;  lliere  may  also  be  attacks  of  w»>r^y 
dyspneii,  wiiieli  come  on  witbont  warning  and  Tiiay  awattm  tbe  patient  o«t<#i^ 
liis  slpojh  Snc'li  attat'ks  may  be  alarming,  or  even  fatal.  They  may  be  Jii^* 
to  eompres^sion  of  tbe  traeliea  or  to  pressure  njjon  the  nerves  of  tlie  laryinc^ 
The  rn-urrent  laryngeal  moy  be  compressed  upon  one  or  bulb  sides.  If  rtmo^ 
nerve  is  paralyzed j  one  Vfx*al  cord  cannot  he  abdneted,  Pistnrbance  of  vui(*^l 
and  dyspnea  are  the  result.  If  iHitli,  sneb  dyspnea  may  be  fatal.  Tbese  ]m 
tients  suffer  from  aphonia.  The  retrosternal  thyroid  tumors,  and  thoi^  wiiiclm- 
surround  the  tracbea^  are  especially  liable  to  cause  such  symptoma.  Tbe  ^mm 
pre^sion  of  the  trachea  by  tumors  of  the  thyroid  is  of  several  types.  If  th 
tumor  surronnds  the  trachea  the  compression  may  be  circular:  the  caliWr  (► 
the  traebea  iu  tlie  compressed  urea  is  syiumtirically  <liminisbed.  Lateral  cutt^ 
pression  is  more  common  from  one  or  both  sides.  If  the  pressure  is  unilatiTiX^ 
tlie  traebea  may  be  narrowed  from  side  to  side  and  sharply  l»ent;  a  perilr^is^fl 
condition^  attended  by  tbe  danger  of  sudden  collapse  of  tbe  trachea  and  dcaLl^J 
from  asphyxia.  Bilateral  compression  may  cause  the  trachea  to  be  narrom*^i 
to  a  mere  slit»  broader  in  front  than  behind;  in  this  condition  the  traclK?-; 
bas  been  likened  to  the  scabbard  of  a  saber.  Intrathoracic  goiters,  either 
front  of  the  traebea  or  behind  tbe  esopliagus,  may  compress  tbe  trachea  ag^ 
tbe  vertebra'  or  the  sternum,  re8|)ectively.  It  is  to  be  remembered  that  all  tlier^c? 
forms  of  compression,  if  prolonged,  are  attended  by  softening  and  absorptirni 
of  tbe  cartilaginous  tracheal  rings.  Irritation  of  tbe  recurrent  nen'os  iniiy 
cause  spasm  of  tbe  larynx,  with  spasmodic  cough,  hoarseness,  and  dangenms 
dyspuea.  Pressure  upon  tbe  cervical  aympntlietic  will  cause  irritation  or  pflrn/- 
ysis  of  tbat  nerve  trunk,  witb  corresponding  symptoma  (see  Injuries  of  ttx? 
Cervical  Sympathetic),  Pressure  symj>toms  upon  tbe  main  trnnk  of  tbe  pncu* 
mogastric  are  rare  except  from  tumors  which  surround  the  trachea  or  lie  bel 
the  esopliagus,  and  in  malignant  tumors  of  tbe  tbyroid.  The  most  not 
symptoms  of  irritation  of  tbe  pneiimogastric  is  taehycardia.  Pressure  \i\m 
tbe  lower  cervical  nerves  may  cause  neuralgic  pain  in  the  arm.  Pressure  symp- 
toms on  tbe  gullet  are  confined  to  those  tbyroid  nodules  which  grow  backwsfj 
cbiefly  upon  tbe  left  side,  to  circular  goiters  surrounding  the  trachea,  and  to 
accessory  thyroids  beliind  tbe  esophagus  and  to  malignant  tumors.  The  synip' 
toms  are  rarely  urgent.  Tliere  may  be  pain  in  swallowing,  but  there  is  ran^-W 
difficulty  in  swalbiwing  solid  food.  Although  the  tbyroid  arteries  are  ofti*n 
notably  increased  botb  in  length  and  calliper  in  tbe  presence  of  large  goiten, 
no  s>Tnptoms  other  tban  increased  pulsation  arc  orrlinarily  prrwluced,  T\^ 
carotids  are  displaced  backward  and  outward  aa  the  tnmor  grows,  and  may  oftm 
I*e  felt  and  seen  pulsating  behind  the  stcmo-mastoid  muscle,  sometimes  quite  «u- 
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(T,  Pre^aiire  upon  tlie  veins  causes  conirestion,  often  evancKsis  of  ihe  face, 
Ption  to  venous  return,  nottibly  in  goiter  weupyiug  tlie  sni)in'iin'  n|>erture 
[>rax.  Tbe  cyanosis  is  most  marked  after  muscular  effort.  While  the 
I  quiet  tbe  face  is  often  notably  pale.  In  some  cases  there  may  be  edo- 
5  arm  and  swelling 
icons  mcmbraiie  of 
h.  There  is  often 
I  of  the  right  sifle 
leart  (tachycardia 
1  tat  ion)*  The  su- 
and  deep  veins  of 
are  often  dilated. 

SRENTIAL    DlAONO- 

orTKR. — The  mere 
[•nt  of  a  norma Uy 
thyroid  gland, 
diffuse  or  circum- 
i  easily  recoguizeth 
smical  situation  of 
r  and  tbe  fact  tbiit 
up  and  fiovm  with 
IX  during  tbe  act 
wing  13  enoiurh  to 

with  the  thyroid  gland.  Inspection  of  tbe  individual  and  of  tbe  neck 
I'h  infonnation.  If  the  enliir^euient  is  syuinietrical  and  is  assoeiated 
»htbalmo8,  the  diagnosis  of  exophtlialuiic  goiter  needs  only  a  brief  in- 
y  tbe  subjective  sjiuptonis  and  history  to  render  it  certain.  We  are 
>le  to  note  tbe  size  and  situation  of  the  tumor,  whether  it  affects  one  or 
3  or  the  isthmus.  Pressure  on  tbe  veins  is  indicated  by  cyanosis  or 
1  of  tbe  face  and  dilated  subcutaneous  veins.  Paralysis  of  the  sympa- 
ndicated  by  a  etintraeted  pupil,  partial  jitosis,  flushing  of  the  affected 
le  face,  etc.  Irritation  causes  a  dilated  pupil,  sometimes  exophtbal- 
ness  of  the  skin,  etc.  By  palpation  we  determine  the  mobility  of 
*.  Unless  a  thyroid  is  very  large  or  is  wedged  into  the  superior  aper- 
le  thorax,  or  is  one  of  the  rare  congenital  forms  which  surrounds  the 
t  is  usually  quite  movable.  Immobility  suggests  malignancy.  Adbe- 
he  skin  to  the  tumor  indicates  malignancy  or  iuflauuiiation.  The 
le  18  best  tested  by  palpation  with  l>Gth  hands.  The  jiresence  of  cysts, 
fibrous  nodules,  may  be  thus  detected.  The  position  of  the  larynx 
ea,  whetlier  displaced,  In^nt,  or  rnmpressf'd,  may  be  dolerinined  more 
"C^irately  in  t!ie  same  nuiuuer.     By  ausrultahnn^  wliistliug  or  harsh 

may  be  heard,  indicating  compression  of  the  trachea  or  involvement 
frves  of  the  larynx.  In  some  very  vascular  goiters  a  soft  systolic 
may  be  present  over  the  tumor» 


Fia.  207. — CviiTic  Gr^iTER  of  Rather  Lar«e  Size,  Circum- 
ference of  the  Deck  ITJ  iiichea.  (Colleclion  of  Dr.  Cliarles 
McBurney.) 
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Laryngtm-oplc  Examination, — If  one  or  b4:ith  reriirrent  nerves  are  pres*<l 
iipoiij  or  unduly  stretcJjed  hy  the  tumor,  the  laryngoneopic  picture  may  Jtm 
one  or  both  vocal  cords  parnlyzcd  so  that  tlicy  cannot  I»e  abducted.  In  mm 
cases  displncenient  or  narrowing  of  the  trachea  may  U*  recognizable  thmngli 
laryngoscopic  exaiuiniition.  Tlie  presence  of  a  thyroid  tiuuor  being  esfabli?lied, 
it  is  desirable  to  determine  lU  eliaractcr.  In  the  United  States,  diffuse  hyJ^^ 
plasias  of  the  thyroid  are  less  ennunon  than  in  those  countries — f»orlioiia  4 
Switzerbmd,  certain  counties  in  Eughmd,  and  districts  in  India — where  goiter 
is  endenne.  By  far  the  largest  proportion  of  eases  seen  in  America  are  ci^ 
euniscrilK-<l  tumors  of  one  or  other  lateral  lobe^  and  of  these  the  cystic  variety 
is  notably  frequent. 

Simple  Hyperemia  of  the  ThyroitL — Simple  hyperemia  of  the  tbmid 
occurs  for  the  most  part  in  young  women  and  girls:  Is  associated  with  puberty^ 
menstruation,  or  pregnancy.  The  gland  is  moderately  enlarged,  not  snfficIentJ^ 
to  cause  marked  deformity,  of  soft  and  normal  consistence.  In  some  eases  \\\ii 
condition  precedes  permanent  follicnlar  Iiypertrophy  of  the  gland  of  the  iM\\% 

type.     The  individuals  tliii. : 
affect(^d    arc    usually  \<m\ 
wc^uien.      The  entire  glan* 
is    markedly    increastMl    i' 
size  and  of  firm  coiLsi^tonn 
The  surface  may  be  aniootli 
i*r  here  and  there  group*  a»l 
fnllicles  may  cause  romalr^i'^ 
elevations  of  small  size  ^xi 
the  surface.     One  or  nioi 
soft     nodular     promincnc^?^ 
apjKi^aring    at    the    time  ol 
puWrly   in   a  gland  otlii 
wise    nortual,    which    gro^ 
very  slowly  or  remain  st 
tionary  and  do  not  reach 
size    larger    tlian    a    stiml 
Iien\s    egg,    and    cause   im< 
symptoms  other  than  «ligl 
deforuuty,    are    often   fe^ 
adenomata  (Wolfler*s), 

Colloid  Goiter. — Cnllfti 
goiter   of  the   diffuse  tj] 
occurs  for  the  most  part  it 
wuTueu   during  middle  lifivj 
The  tumor  is  of  slow  growth, 
but  attains,  after  a  time,  a  large  size.     The  two  ludves  of  t!ie  gland  are  usiiaJ/y 
enlarged  unecjually.     They  may  form  prominent  tumors,  each  as  large  as  t 
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)it  or  larger.    The  consisteBce  is  rather  8oft  and  dongliy.     When  diffuse 
pliy  aifeets  es|K?eiaIly  the  bbNwI-vessols,  tlie  entirti  ghuid   is  enlarged, 
r  pulsate  distiuelly  ou  j)aljuiUt>ii.     TliiTe  mny  he  a  vai^eulur  uiiinuur. 
aor  can   be   dimiuished    hi 
firm   cniupression,  hut  ou- 
pain  rapidly  as  the  bloml 
the  vesscds. 

^us  OoHfr, — Fibrous  goi- 
bmparatively  rare  form, 
if  or  Hie  most  part  in  per- 
aneed  hi  life,  and  is  t-bar- 

I  by  the  foruiatiou  of  nod- 
dense,  hard,  tibrons  tissue 
flted  through  the  suhstanee 
land.  The  individual  nod- 
IT  be  as  siuall  ns  a  pea  or 
m  entire  hiteral  VAte  and 
mass  of  considerable  size. 
Qs  degeneration  iu  the 
Tenders   thera   as   hard   as 

The  nmJules  are  usually 
one  on  the  other,  Tbey 
gect  from  the  surface  of 
A    and    become    f)eduncn- 

B  Thyroid » — ^The  formation  of  cysts  lias  already  been  descril>ed.     They 

II  in  a  gland  apparently  otherwise  nonual  (a  very  couunon  form  in 
ed  States),  or  in  combination  with  diffuse  bypcrtropby  of  ttie  parcn- 
m  or  fil>rous  variety.  The  cysts  vary  greatly  in  size,  from  that  of  a 
U  orange;  in  some  cases  they  reach  an  enormous  size,  and  cysts  have 
loved  weighing  many  jMiuuds.  Tliey  may  lie  single  or  mulliple.  The 
Hb  easy  if  the  cyst  is  of  fair  size  and  not  too  deeply  placed.  They 
mded,  smooflu  elastic,  fluctuating  prominences.  If  large,  superficial, 
I  with  clear  flnid,  tlicy  may  rarely  be  translucent.  If  siuall  and  deeply 
1  the  gland,  and  espcxdally  if  a  calcareous  dcpf>sit  has  taken  place  in 
wall,  the  diagnosis  may  lie  diRicult     The  diagnosis  may  be  confirmed 

character  of  tlie  contents  of  the  cyst  may  be  determined  with  an 
g  needle.  In  introducing  a  nce<lle'  into  the  thyroid  for  diagnostic 
^  the  strictest  precautions  of  asepsis  should  be  observed.  The  needle 
&  fine.     The  danger  of  w^omiding  one  of  the  enlarged  and  thin-walled 

a  thyroid  tnnior  with  a  large  aspirating  needle  and  the  subsequent 
H  of  an  annoying  or  even  serious  hematoma  is  not  remote.  Unlrss  the 
is  pri'parrfl  to  opera fr  at  onre,  it  is  hettt^r  fo  omit  the  use  of  a  needle 
The  diagnosis  of  accessory  thyroid  tumors  is  often  impossible.     If 


(CoUectkm  uf  Pr,  CluirU-^  MeUurrtfy.) 
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tlic?  tumor  h  still  eonneeted  wifli  the*  tliyrind  by  a  pe«]icle  of  thyroid  or  filirnfli 
tissue,  it  may  n*>t  K'  flifticnlt.  The  prest-nce  of  eiikrgt»iijent,  diffuse  or  cir 
minsr*rilK^4l,  in  the  gland  itself  ini^ht  l>c*  nii  aid,  a8  well  as  a  history  of  pmltvnj2;Hj 
sojourn  in  a  goitrous  district  Tumors  iu  the  supra liyoid  region  and  in  th*' 
base  of  the  tongue  may  be  accessory  th\Toida,  The  thyroid  may  surround  thr 
traeliea  as  a  eongenita!  condition.  The  tumor  may  cause  obstructive  fivitiptouji* 
of  a  serious  or  fatn!  character  soon  after  birth,  or  if  the  thyroid  heeiuiiw 
enlarged,  at  any  subsequent  time.  *' Jlorable  thyroid  tumors'*  are  wholly  ur 
partly  detaclied  portions  of  thyroid  tissue  which  lie  in  front  of  the  trachi*i 
and  miive  in  imd  out  of  the  superior  orifice  of  the  thorax,  descending  ysiih 
inspiration^  rising  with  expiration.  If  they  become  swollen,  intlauied,  or  eil- 
careons,  and  thus  impacted  behind  the  sternum,  they  give  rise  to  serious  pr»- 
sure  synqvtonL'^  upon  the  trnchea  and  innominate  vein. 

Malignant  Tumors  of  the  Thyroid* — Both  sarcoma  and  carcinoma  occur  iu 
the' thyroid  gland  w^ith  moderate  frequeneVj  notably  in  goitrous  regions  and  ia 
thynjids  already  the  sent  of  benign  enlargements, 

SAKfoMA. — Any  of  the  tyj>es  of  garconia  may  occur  in  the  tliyroid.  Csiially 
the  tnmor  involves  one  lateral  lobe;  less  commonly  the  entire  gland  is  infil* 
trated.  The  sarcomata  are  characterized  by  rapid  growth^  rather  early  prfora* 
tion  of  the  gland  capsnle  and  infiltration  of  the  surrounding  tissue,  and  ^-Tlm 
pressure  symptoms  often  the  idtirnate  cause  of  death.  Symptoms  referable 
to  pressure  upon  the  esophagus  are  more  frequent  and  more  marked  tli«n  is 
the  case  with  lx*nign  growths,  serious  obstrnction  of  the  esopliagus  being  <Y»m- 
mon  from  maliguaut  infiltration  or  pressure,  rare  from  the  pressure  of  a 
benign  growth.  The  skin  is  rather  rarely  involved  and  destroyed  with  iilct-ni- 
li*vn,  hemorrhage,  necrosis,  putrid  deeom posit  ion,  etc.  The  disease  iisiially 
occurs  in  early  adult  life.  So  long  as  the  capsule  remains  intact  the  tamor  h 
movable.  After  the  surroxmding  tissues  are  invaded,  more  or  less  fixation 
(»ecurs.  The  consistence  varies  %vitli  the  type  of  sarcoma,  but  is  usually  rather 
soft  than  hard.     Metastases  occur,  notably  in  the  lungs  and  bones. 

Carcinoma  of  tue  TuvHorn, — C^arcinoraa  occurs  in  the  majority  of  cases 
in  advanct*d  life,  but  has  been  observed  in  yotmg  persons,  Onlinary  alvdJur 
carcinoma  of  the  soft  medullary  and  ra]>idly  progressive  tyj^e  is  the  ruk 
Scirrhiis  idso  o<*eii;rs,  but  is  much  more  rare.  A  third  tN^pe,  eounnonly  known 
as  ndeno-ciirrinnnm  of  the  thyroid,  occurs  in  only  a  few  cases,  and  is  a  TPft 
interesting  tmiior,  since,  although  it  conse  met^istases,  it  does  not  infect  tlic 
lymph  glands^  and  in  most  instances  neither  the  thyroid  itscdf  nor  the  seomd- 
i*ry  tnmors  depart  in  histological  structure  from  the  normal  gland  tissue.  Tlie 
thyroid  mny  even  remain  normal  in  size  and  yet  metastatic  tumors  form,  wliicli 
recur  after  removal.  The  secondary  tumors  occur  very  comnmnly  in  tlie  boms. 
TUi*  metastatic  tumors  are  sometimes  solitary.  They  occur  notably  in  the  skull 
and  lower  jaw,  in  the  clavicle,  ribs,  and  other  long  bones.  The  growth  mar 
be  very  slow,  so  that  years  elapse  before  the  tumor  reaches  a  ciutsiderable  sizip. 
Strangely  enough,  the  secondary  tmiif^rs  iriay  show  the  structure  of  akeolif 
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arcinoma,  and  alveolar  carcinoma  of  the  thyroid  may  produce  metastases  re- 
embling  in  structure  the  normal  thyroid.  Clinically  the  metastases  in  the  bones 
csemble  sarcomata.  The  alveolar  carcinomata  of  the  thyroid  occur  more  often, 
s  stated,  in  advanced  life  and  in  goitrous  thyroids  rather  than  in  young  per- 
[)ns  with  normal  glands.  The  tumor  usually  begins  as  a  nodule,  which  grows 
ither  rapidly  and  may  infiltrate  the  entire  gland ;  perforates  the  capsule  and 
ifiltrates  the  surrounding  tissues ;  causes  infection  of  lymph  nodes  and  metas- 
ises.  These  tumors  ordinarily  cause  early  and  grave  pressure.  Symptoms  are 
ain,  dyspnea,  dysphagia,  recurrent  laryngeal  and  sympathetic  paralysis,  pres- 
ire  upon  the  veins  with  congestion,  edema,  etc. ;  but  it  is  astonishing  to  what 
large  size  a  carcinoma  of  the  thyroid  may  attain  and  yet  leave  the  patient 
airly  comfortable,  notably,  if  while  the  tumor  grows  a  fibrous  capsule  con- 
imies  to  surround  it  at  least  in  part.  I  recall  such  a  case,  an  elderly  man 
nth  an  enormous  thyroid  tumor  just  ready  to  perforate  the  skin  of  the  neck 
ver  an  area  of  moderate  size,  and  evidently  malignant,  but  who  yet  was  in 
air  general  health,  suffered  but  little  pain,  had  only  moderate  dyspnea  on 
fxertion,  and  some  congestion  of  the  face.  He  desired  me  to  remove  the  tumor. 
Being  young,  inexperienced,  and  rash,  I  attempted  to  remove  the  growth,  but 
vas  obliged  to  desist  on  account  of  bleeding.  At  the  autopsy,  which  was  made 
it  no  very  remote  date,  the  tumor  tissue  was  found  to  pass  into  the  thorax  and 
0  completely  surround  the  aorta.  Except  the  intrathoracic  part,  and  over  a 
^tber  small  area  in  the  upper  part  of  the  neck,  the  very  large  tumor  was 
iurrounded  by  a  fairly  thick  connective-tissue  capsule,  perforated,  however,  by 
lumerous  large  vessels. 

Scirrhous  carcinoma  occurs  in  elderly  people,  and  is  much  loss  common  than 
ie  alveolar  form.  The  tumor  is  rarely  large,  is  characterized  by  stony  hard- 
less,  and  often  produces  marked  pressure  symptoms,  although  the  duration  of 
ife  is  longer  than  in  the  alveolar  form.  On  section  the  tumor  shows  a  struc- 
ureof  firm  fibrous  tissue,  with  occasional  alveoli  containing  cells  in  a  condition 
)f  fatty  degeneration,  and  granular  material.  At  the  advancing  border  the 
ilveoli  with  strings  and  nests  of  epithelial  cells  are  more  numerous.  Here,  as 
tewhere,  the  neighboring  tissues  are  slowly  but  continuously  invaded  with  the 
formation  of  dense  masses  and  strands  of  contracting  fibrous  tissue.  Often 
lie  gland  is  diminished  rather  than  increased  in  size.  The  involvement  of  the 
Jinph  nodes  greatly  aids  in  the  diagnosis. 

Diseases  of  the  Thymus  Oland. — The  thymus  usually  undergoes  atrophy,  and 
8  normally  represented  at  birth  by  a  mass  of  fatty  tissue  lying  in  the  anterior 
aediastinum,  behind  the  sternum,  above  the  pericardium,  and  between  the  in- 
ominate  and  left  common  carotid  arteries,  in  which,  however,  some  residue 
f  gland  tissue  has  been  demonstrated.  It  may  persist  in  adult  life,  but  is 
?ry  rarely  of  pathological  consequeuce  except  wIk^u  it  becomes  the  sent  of 
reoma. 
Statts  LYMPiiATiciis. — Tlio  cliief  surgical  interest  in  Ili(»  (a-iran  is  th;it 
the  so-called  "  status  l^mphaticus  "  enlargement  of  the  thymus  is  associated 
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with  general  hyperplasia  of  the  lymph  nodes,  congenital  narrowing  of  the  aorti 
and  of  the  entire  arterial  system.  The  condition  resembles  persistent  chronic 
chlorosis,  with  a  decided  feebleness  of  constitution,  such  that  these  individuals 
suffer  from  heart  and  respiratory  failure  of  a  serious  and  even  fatal  character 
from  slight  depressing  causes.  Injuries  and  operations  of  a  trifling  charactw 
and  the  administration  of  anesthetics  are  often  followed  by  death.  Death  may 
occur  suddenly  at  any  time  during  anesthesia,  with  the  symptoms  of  cyanosis 
or  paleness,  shallow  respiration,  dilated  pupils,  and  a  failing  heart  which  does 
not  readily  respond  to  stimulation,  or  the  death  may  be  delayed  for  some 
hours.  The  pulse  is  apt  to  be  rapid  during  and  after  the  anesthesia,  and  heart 
failure  comes  on  gradually  or  quickly,  with  coincident  respiratory  failure, 
unconsciousness,  and  death.  In  these  cases  the  thymus  is  regularly  found 
enlarged,  but  never  enlarged  enough  in  the  adult  cases  to  compress  the  trachea. 
The  lymph  nodes  are  moderately  enlarged  throughout  the  body.  The  aorta 
is  often  narrower  than  normal.     The  spleen  is  usually  somewhat  enlarged. 

The  diagnosis  of  the  status  lymphaticus  is  important  because  such  patients 
should  not  be  anesthetized  nor  operated  upon  if  it  is  possible  to  avoid  it  The 
enlargement  of  the  thymus  and  the  narrowness  of  the  aorta  can  hardly  be 
made  out  during  life.  The  signs  which  would  lead  to  a  suspicion  of  the 
disease  are  palpable  lymph  nodes  in  regions  where  they  are  superficial ;  rarely 
the  mesenteric  glands  (Ewing),  a  flabby  and  anemic  habitus,  enlarged  tonsils, 
and  the  presence  of  adenoids ;  a  history  of  attacks  of  syncope  and  of  a  tendency 
to  dyspnea  and  respiratory  failure.  Apparent  smallness  of  the  principal  a^ 
teries.  A  certain  proportion  of  the  cases  are  associated  with  exophthalmic 
goiter,  and  in  some  there  are  the  signs  of  rachitis  in  early  life. 

In  infants  and  children  a  few  cases  of  actual  compression  of  the  trachea 
by  an  enlarged  thymus  have  been  recorded,  producing  severe  dyspnea,  Avhich 
has  in  several  instances  been  permanently  relieved  by  removing  a  portion  of 
the  gland,  pulling  the  remainder  up  into  the  neck  and  stitching  it  fast  to  the 
most  convenient  tissues,  thus  anchoring  it. 

Sarcoma  of  the  Thymus. — Sarcoma  of  the  thymus  is  very  rare.  The 
symptoms  are  those  of  a  tumor  in  the  mediastinum  compressing  the  \nscera, 
causing  also  dullness  on  percussion.  A  fluoroscopic  examination  or  a  radio- 
graph might  establish  the  probable  diagnosis  of  a  mediastinal  timaor. 

THE  LARYNX  AND  TRACHEA 

Examination. — The  larynx  and  trachea  can  be  examined  by  external  insp^ 
tion  and  palpation.  Some  data  in  cases  of  gross  lesions,  whether  due  to  injuTJ' 
or  disease,  may  thus  be  obtained.  The  larynx  may  be  examined  by  the  {ore- 
finger  inserted  into  the  mouth,  and  the  presence  of  foreign  bodies,  stonoi^ 
tumors,  and  inflammatory  exudates  and  abscesses  may  thus  be  detected.  \^ 
spection  of  the  larynx  with  the  laryngoscopic  mirror  furnishes  more  infomia 
tion  than  other  methods,    Properly  to  interpret  the  laryngoscopio  picture  ( 
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thological  conditions  requires  much  training  and  experience.  The  technic 
the  examination  can  only  be  acquired  by  practice,  best  upon  the  normal 
3Ject  The  student  may  indeed  practice  in  front  of  a  mirror  upon  his  own 
•son.  In  this  manner  he  may  familiarize  himself  with  the  appearances  of 
healthy  larynx,  and  acquire  the  manual  dexterity  necessary  for  the  success- 
examination  of  cases  of  disease.  Endolaryngeal  operations  are  rarely 
?nipted  except  by  specialists,  and  a  high  degree  of  skill,  only  to  be  acquired 
long  practice,  is  essential  for  their  performance.  For  the  practice  of  laryn- 
copy  the  source  of  illumination  may  be  sunlight,  an  electric  bull's-eye  lamp, 
Argand  gas  burner  behind  a  bull's-eye  lens,  a  good  oil  lamp,  or  an  electric 
dlight  worn  upon  the  forehead ;  in  this  case  the  head  mirror  is  dispensed 
h.  A  centrally  perforated  concave  head  mirror  worn  upon  the  forehead, 
central  perforation  opposite  one  or  other  eye  of  the  operator,  is  commonly 
d  to  reflect  light  into  the  throat  and  illuminate  the  laryngoscopic  mirror, 
ryngoscopic  mirrors  are  made  in  several  sizes;  the  largest  mirror  should  be 
d  when  practicable.  A  laryngoscopic  mirror  is  now  made  with  a  small, 
i  electric  light  attached.  I  have  found  it  convenient.  Cocainization  of 
pharynx  may  precede  the  examination  in  irritable  and  difficult  cases, 
studying  the  laryngoscopic  picture  of  pathological  conditions  it  is  to  be 
ne  in  mind  that  the  view  obtained  is  of  the  surface  merely;  that  some 
tions  of  the  larynx  are  inaccessible  to  direct  vision,  and  that  many  of 
structures  are  seen  foreshortened.  The  extent  of  a  lesion  a  part  of 
ich  only  can  be  seen  may  be  much  greater  than  appears.  It  is  impor- 
t,  therefore,  to  make  the  examination  in  the  most  painstaking  and  thor- 
rh  manner,  and  to  bring  into  view  in  succession  every  part  of  the  larynx 
essible  to  vision.  The  examination  is  conducted  as  follows:  The  room 
iikl  be  darkened ;  the  patient  and  surgeon  sit  facing  one  another,  and  close 
ether.  The  source  of  light  should  be  on  a  level  w^ith  and  close  to  the  patient's 
.  If  the  surgeon  looks  through  the  head  mirror  with  his  left  eye,  the  light 
uld  be  opposite  the  patient's  right  ear,  and  vice  versa.  The  patient  sits  with 
shoulders  thrown  a  little  forward  and  his  chin  slightly  elevated.  He  is  then 
ccted  to  open  his  mouth  widely  and  to  thrust  out  his  tongue.  The  tongue 
:hen  held  with  a  piece  of  gauze  or  a  napkin  either  by  the  patient  or  by  the 
'geon.  The  head  mirror  is  then  focused  and  rotated  until  the  light  is  con- 
itrated  upon  the  uvula.  The  Iar}Tigoscopic  mirror  is  then  warmed  by  holding 
glass  surface  for  an  instant  over  a  lamp  until  a  film  of  moisture  forms  upon 
metal  surface  of  its  back  and  disap|)ears.  Its  temperature  is  then  tested 
the  surgeon  upon  the  back  of  his  hand.  Holding  the  handle  of  the  mirror 
e  a  pen,  he  introduces  it  flatwice  into  the  patient's  mouth,  without  touching 
f  tongue,  until  it  rests  against  the  uvula,  which  is  pushed  a  little  upward 
1  backward,  but  not  into  contact  with  the  posterior  ])haryngeal  wall ;  the 
vile  of  the  instrument  is  then  elevated  a  little  and  approached  to  the  left 
ner  of  the  patient's  mouth.  The  larynx  will  then  come  into  view,  and  by 
fht  movements  of  the  mirror  the  various  parts  may  be  inspected.    The  front 


582  THE  NECK 

part  of  the  larynx,  the  epiglottis,  anterior  commissure,  etc.,  appear  at  the  top 
of  the  mirror;  the  posterior  commissure,  arytenoids,  etc.,  at  the  bottom.  The 
patient  is  directed  to  pronounce  the  vowel  "  e,"  and  then  to  breathe  natundly, 
showing  the  vocal  cords  in  the  position  of  phonation  and  at  rest  respectively. 
In  the  first  instance  the  vocal  cords  are  seen  close  together  throughout,  and 
parallel  or  separated  posteriorly  by  a  small  triangular  space,  indicating  the 
ligamentous  and  cartilaginous  portions  of  the  cords  respectively.  During  nat- 
ural breathing  the  cords  are  separat^^d,  leaving  a  triangular  space — the  rima 
glottidis — between.  During  deep  inspiration  they  separate  more  widely,  and 
one  can  see  several  rings  of  the  trachea,  or  sometimes  the  bifurcation  of  that 
tube.  The  parts  that  should  be  seen  are  the  true  and  false  vocal  cords,  the 
anterior  and  posterior  commissure,  the  ventricles  between  them,  the  arytenoids, 
the  aryteno-epiglottic  ligaments,  the  epiglottis,  the  base  of  the  tongue,  and 
sinus  pyriformis  and  glosso-epiglottic  ligaments.  The  movements  of  the  larynx 
should  be  carefully  observed.  The  normal  color  of  the  diflFerent  parts  can  be 
best  studied  by  direct  observation.  The  greatest  gentleness  and  steadiness  are 
essential  to  conduct  the  examination  properly.  Certain  obstacles  may  prevent 
a  satisfactory  examination :  1.  An  unusually  thick  tongue,  which  arches  upward 
and  obstructs  the  view;  this  can  be  overcome  by  the  use  of  a  tongue  depressor. 
2.  An  intolerant  and  irritable  pharynx,  overcome  by  the  use  of  cocain.  3.  En- 
larged tonsils ;  cocain  and  the  use  of  a  rather  large  mirror  with  which  the 
tonsils  may  be  pressed  backward,  or  removal  of  the  tonsils.  4.  A  recurved 
and  overhanging  epiglottis ;  may  be  cocainized  and  held  forward  out  of  the 
way  with  a  soft  probe.  In  order  to  gain  a  better  view  of  the  posterior  com- 
missure and  the  posterior  surface  of  the  trachea  the  following  procedure  may 
be  adopted  (Killian)  :  The  patient  stands  with  his  head  bent  forward,  mouth 
widely  opened,  chin  resting  upon  the  sternum ;  the  tongue  is  drawn  strongly 
forward  out  of  the  mouth.  The  surgeon  sits  or  kneels  in  front  of  the  patient, 
and  causes  the  reflected  light  from  the  head  mirror  to  be  thrown  upward 
into  the  pharynx.  A  rather  large  laryngoscopic  mirror  is  used  in  the 
throat. 

It  is  possible  in  some  cases,  by  using  an  especially  constructed  tongue  de- 
pressor which  at  the  same  time  drags  the  base  of  the  tongue  for\vard,  to  look 
through  the  mouth  directly  into  the  larynx  when  the  head  is  extended  (Ki^ 
stein).  Killian  has  made  use  of  a  straight  tube  to  look  into  the  trachea  under 
cocain  anesthesia.  The  head  being  fully  extended,  the  tube  is  passed  through 
the  larynx  into  the  trachea,  and  under  suitable  illumination  the  trachea,  and 
to  some  extent  the  bronchi,  may  be  examined.  A  similar  instrument,  resem- 
bling a  Kelly's  tube  for  examining  the  interior  of  the  female  bladder,  may  he 
introduced  through  a  tracheotomy  wound  (Coolidge,  New  York  Medical  Jovt- 
nalj  1899),  and  the  trachea  and  bronchi  explored.  Coolidge  thus  successfully 
removed  a  foreign  body,  a  portion  of  a  rubber  tracheotomy  tube  in  the  rigU 
bronchus  through  a  speculum  half  an  inch  in  diameter  and  three  inches  in 
length.     By  holding  open  the  edges  of  a  tracheotomy  wound  n  small  minoi 


THE  LARYNX  AND   TRACHEA  583 

aay  also  be  introduced  into  the  trachea,  and  the  larynx  may  be  viewed  from 
elow  upward,  the  trachea  from  above  downward. 

Congenital  Defects  of  the  Larynx. — The  only  congenital  defect  of  the  larynx 
ossessing  a  surgical  interest  is  itself  exceedingly  rare.  It  consists  of  a  mem- 
ranous  diaphragm  uniting  the  vocal  cords  to  a  variable  extent,  beginning  at 
le  anterior  commissure  and  extending  backward,  to  end  in  a  free  concave 
arder.  If  the  membrane  unduly  narrows  the  orifice  of  the  larynx  it  will 
mse  more  or  less  marked  dyspnea. 

Laryngocele,  Tracheocele. — The  air-containing  tumors  connected  with  the 
irynx  and  trachea.  Wounds  of  the  larynx  and  trachea  are  commonly  at- 
mded  by  subcutaneous  emphysema  more  or  less  extensive.  A  perforation  of 
lie  trachea  from  within  by  ulceration  or  abscess  of  its  wall  would  doubtless 
ause  the  same.  An  abscess  of  the  surrounding  tissues  which  ruptured  into 
he  trachea  might  leave  behind  a  cavity  which  would  fill  with  air.  There 
iccur  dilatations  of  the  ventricles  of  the  larynx,  either  congenital  or  acquired, 
irhich  protrude  through  the  thyro-hyoid  membrane,  and  present  outside  the 
arynx  either  in  the  middle  line  or  laterally.  They  are  reducible  tumors;  a 
noise  may  be  heard  as  the  air  passes  in  and  out  of  the  sac.  They  increase 
In  size  on  coughing,  etc.,  and  are  resonant  on  percussion. 

Tracheocele — i.  e.,  sacs  containing  air  connected  wnth  the  trachea — have 
been  described,  resulting  from  dilatation  of  the  mucous  glands  of  the  trachea 
or  from  defective  development  of  the  cartilaginous  rings.  The  diagnosis  rests 
upon  the  recognition  of  an  elastic  reducible  tumor  connected  with  the  trachea, 
which  increases  suddenly  in  size  on  coughing,  crying,  sneezing,  etc. ;  the  reduc- 
tion or  inflation  of  the  tumor  may  be  accompanied  by  an  audible  sound.  On 
aecoimt  of  the  proximity  to  other  air-containing  cavities  (trachea,  lung),  a 
tympanitic  percussion  note  over  the  sac  is  not  an  entirely  reliable  diagnostic 
sign. 

Wounds  of  the  Trachea  and  Larynx. — Wounds  of  the  trachea  and  larynx 
have  already  been  described. 

Scalds,  Bnms,  and  the  Action  of  Caustic  Fluids  on  the  Larynx. — These  in- 
juries occur  from  inhaling  flame,  steam,  or  other  hot  vapors,  and  from  drink- 
ing hot  or  caustic  liquids.  The  mucous  membrane  of  the  larynx  above  the 
level  of  the  vocal  cords  is  usually  the  seat  of  the  injury.  As  upon  the  skin, 
erythema,  vesication,  or  necrosis  may  follow,  according  to  the  degree  of  heat, 
etc.  There  are  always  evidences  of  similar  lesions  in  the  mouth  and  y)harynx. 
The  important  symptoms  are  dyspnea,  pain  in  speaking  and  swallowing.  Later, 
inflammatory  complications  on  the  part  of  the  mucous  membrane  of  the  larynx 
niay  necessitate  tracheotomy  many  days  after  the  injury.  In  the  presence  of 
I  corresponding  history  the  diagnosis  is  plain.  In  the  absence  of  such,  the 
nflammatory  lesions  might  be  mistaken  for  diphtheria. 

Poreign  Bodies  in  the  Air  Passages. — Foreign  bodies  gain  entrance  into  the 
ir  passages  from  various  sources  and  in  various  w^ays.  ITsually  such  bodies 
re  aspirated  directly  from  the  mouth,  by  a  sudden  inspiration  caused  by 
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laughing,  crying,  speaking,  falling,  being  startled,  while  a  foreign  body  ot 
portion  of  food  is  in  the  mouth.  Such  accidents  are  nearly  twice  as  fmjuent 
in  children  as  in  adults  on  account  of  the  common  practice  among  children  : 
of  placing  all  sorts  of  objects  in  the  mouth.  The  variety  of  objects  which  have 
been  thus  aspirated  is  endless ;  among  the  most  common  are  beans,  peas,  pins, 
coins,  kernels  of  grain,  nutshells,  beads,  buttons,  etc.  Very  often  the  body 
is  taken  into  the  mouth  as  and  for  food.  It  may  then  consist  of  fragments  of 
chicken,  or  other  meat  bone,  or  a  fish  bone,  or  a  partly  chewed  portion  of  meal  ! 
Greedy  adults  may  also  attempt  to  swallow  a  piece  of  meat  so  large  that  it 
becomes  impacted  in  the  pharjux  or  upper  end  of  the  esophagus,  and  a  portion 
of  it  may  rest  upon  or  be  aspirated  into  the  larynx.  In  a  considerable  number 
of  cases  an  extracted  tooth  or  a  portion  of  a  tooth  has  entered  the  lannx. 
During  sleep  or  alcoholic  coma,  false  teeth,  a  portion  of  tobacco,  etc.,  may  be 
aspirated  into  the  larynx,  and  vomited  material  in  any  form  of  coma.  During 
anesthesia  vomited  material  or  pus  or  blood  may  enter  the  larynx  and  trachea 
in  quantity,  on  account  of  the  loss  of  reflex  excitability  of  the  mucous  mem- 
brane caused  by  the  anesthetic.  Occasionally  the  foreign  body  may  gain  access 
to  the  air  passages  through  a  wound — for  example,  a  bullet  or  a  portion  of  a 
tracheotomy  tube  which  breaks  off  and  falls  into  the  trachea.  Further,  as  the 
result  of  pathological  processes,  a  portion  of  a  tumor  may  slough  off  and  fall 
into  the  larynx,  a  portion  of  tuberculous  bone  from  an  abscess  of  the  verte- 
brsp,  or  a  caseous  bronchial  gland,  or  a  foreign  body  in  the  esophagus  may 
enter  the  trachea  or  a  bronchus  by  ulceration.  Living  animals  may  enter  the 
air  passages;  leeches,  when  used  therapeutically  in  the  mouth,  or  when  taken 
into  the  mouth  in  dirty  drinking  water;  further,  flies  may  enter  the  open 
mouth,  and  partly  vomited  lumbricoid  worms  may  enter  the  larynx.  The 
symptoms  produced  by  the  entrance  of  foreign  bodies  into  the  air  passages 
depend  upon  the  size,  shape,  and  consistency  of  the  body ;  further,  upon  whether 
it  lodges  in  the  larynx  or  passes  into  the  trachea,  remains  free,  becomes  im- 
pacted, or  passes  into  a  bronchus.  If  the  body  is  aspirated  and  completely 
occludes  the  lar^Tix,  the  patient  has  a  feeling  of  suffocation,  makes  violent 
efforts  to  inspire  air,  turns  blue  in  the  face,  and  if  unable  to  cough  up  the 
offending  object  and  adequate  aid  is  not  at  hand  dies  of  asphyxia  at  once.  If 
the  body  is  impacted  in  the  larjux,  but  does  not  completely  occlude  it,  the 
symptoms  are,  violent  spasmodic  cough,  dyspnea,  pain  in  the  larynx,  and  hoarse- 
ness or  aphonia,  usually  gagging  and  vomiting.  If  suflScient  space  remains  for 
breathing,  the  cough  and  dyspnea  may  subside  after  a  time,  to  recur  at  inter 
vals.  I  saw  a  man  who  had  a  ten-cent  silver  piece  impacted  transversely  in 
his  larynx  between  the  true  and  false  vocal  cords ;  when  seen  some  hours  after 
the  coin  had  lodged  he  had  aphonia,  some  pain  and  discomfort,  but  no  dysp- 
nea. A  small  smooth  foreign  body  may  enter  a  ventricle  of  the  larynx  and 
cause  but  slight  discomfort,  remaining  indefinitely,  or  be  finally  coughed  ont 
or  aspirated  into  the  trachea.  Hard  bodies  of  sharp  or  irregular  contour  may 
wound  the  mucous  membrane,  and  notably  the  vocal  cords.      If  allowed  to 
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c^emain,  inflammatory  complications  occur.  The  pressure  of  the  body  may 
?aDse  ulceration,  which  may  extend  deeply  and  result  in  an  abscess  which 
>iirrows  outwardly  or  down  the  neck,  or  any  one  of  the  large  blood-vessels  of 
lie  neck  may  be  perforated  with  fatal  bleeding.  More  commonly  inflam- 
natory  swelling  of  the  mucous  membrane  of  the  larynx  causes  edema  glot- 
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Fia.  210. — Bronchoscope. 

tidis  and  dangerous  or  fatal  dyspnea.  Accompanying  pressure  necrosis  of  the 
lanngeal  mucous  membrane  there  will  be  cough  with  bloody  and  purulent 
expectoration. 

The  large  soft  masses,  such  as  pieces  of  meat  or  other  material,  either  taken 
into  the  mouth  or  vomited  during  anestliesia,  are  more  apt  to  cause  immediate 
asphyxia  than  are  small  hard  objects.     Vomited  material,  or  blood  or  pus  or 


'JQ.  211. — Ikstbumentb  to  be  Used  with  the  Bronchoscope  for  the  Extracting  of  Foreign 
Bodies  from  the  Bronchi  and  Trachea. 

other  liquid  entering  the  trachea  in  large  quantity,  may  cause  immediate 
Hspliyxia,  or  gradually  increasing  dyspnea  and  cyanosis  with  death  from  car- 
Wc-acid  poisoning  and  want  of  oxygen  after  some  hours.  Such  accidents 
occur  during  anesthesia  from  aspiration  of  vomited  material  or  blood  or  pus, 
xxasionally  from  clumsy  efforts  on  tlie  part  of  imskillful  persons  to  wash  out 
he  stomach  of  unconscious  or  very  feeble  patients  too  weak  to  cough.  I  once 
8w  a  stomach-tube  introduced  through  the  larynx  of  a  patient  who  had  taken 
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strychnin  with  suicidal  intent.  Water  was  poured  into  the  tube,  and  death 
occurred  from  asphyxia  in  a  moment  The  trachea  and  bronchi  were  found 
full  of  water.  If  food,  blood,  or  pus  be  aspirated  in  quantity  not  suflScient  to 
cause  asphyxia,  the  material  finds  its  way  into  the  bronchi.  Septic  pneu- 
monia often  follows  after  some  days,  and  will  give  characteristic  physical  signs 
and  general  symptoms.  Hard  bodies  aspirated  into  the  trachea  cause  a  diffe^ 
ent  train  of  symptoms,  according  as  they  remain  movable  or  become  impacted 
When  the  body  falls  down  upon  the  bifurcation  of  the  trachea  a  violent  spasm 
of  coughing  is  excited  and  the  body  is  thrown  out  violently  against  the  laniix, 
causing  spasmodic  closure  of  the  glottis ;  as  it  falls  again  another  spasm  of 
coughing  occurs,  and  this  scries  of  events  continues  either  until  the  body 
becomes  impacted  or  is  coughed  up  or  the  patient  chokes  to  death.  It  may  be 
possible  by  auscultation  to  hear  the  sounds  made  by  the  body  at  either  end 
of  its  excursions.  When  the  body  becomes  fixed,  and  does  not  entirely  occlude 
the  air  passages,  the  violent  symptoms  will  often  subside  completely.  There 
will  remain  a  fixed  pain  at  the  point  of  impaction  and  more  or  less  dyspnea. 
Owing  to  the  larger  size  and  direction  of  the  right  bronchus,  bodies  are  more 
apt  to  enter  it  than  the  left.  If  the  body  occludes  the  bronchus,  there  will  be 
absence  of  breathing  over  the  affected  lung  with  at  first  normal  resonance,  dimin- 
ished mobility  of  the  affected  side  of  the  chest  during  respiration,  and  according 
to  some  observers  diminished  vocal  fremitus,  together  with  increased  breathing 
over  the  other  lung.  If  the  body  has  entered  a  smaller  bronchus  and  occludes 
it,  these  signs  will  be  less  marked  and  limited  to  that  portion  of  lung  deprived 
of  air.  If  the  body  becomes  impacted  in  a  bronchus  and  does  not  completely 
occlude  it,  there  will  be  an  audible  whistling  sound  or  coarse  rale  at  the  point 
Such  bodies  may  remain  quiescent  for  a  long  time  without  producing  serious 
symptoms,  and  may  even  become  encysted,  but  in  most  cases  they  set  up  ulcer 
ation,  severe  bronchitis,  localized  septic  pneumonia  or  abscess  of  the  lung,  urith 
corresponding  physical  signs  and  symptoms.  In  these  cases  putrefactive 
changes  often  occur,  and  the  breath  and  sputum  acquire  a  foul  putrid  odor. 
The  lung  may  be  perforated  with  the  formation  of  localized  purulent  pleuritis 
or  empyema,  or  the  lung  may  become  adherent  to  the  chest  wall  and  the 
abscess  may  point  externally.  In  such  cases  the  foreign  body  may  be  found 
in  the  pus  when  the  abscess  is  incised. 

The  DIAGNOSIS  of  the  presence  of  a  foreign  body  in  the  air  passages  is  some- 
times easy,  often  difficult.  In  case  the  foreign  body  has  been  aspirated  from 
the  mouth,  a  positive  history  of  such  an  event  is  important;  in  children  it  can 
seldom  be  obtained.  It  often  happens  that  adults  actually  swallow  a  foreign 
body  which  scratches  the  pharynx  or  esophagus  as  it  goes  down.  The  sore 
sensation  left  boliind  may  lead  them  to  believe  that  the  body  is  still  present, 
and  they  may  locate  their  sensations  in  the  larynx.  A  negative  physical  exami- 
nation, absence  of  dyspnea,  etc.,  and  the  subsequent  passage  of  the  body  fit 
anum,  confirms  a  negative  diagnosis.  When  a  patient  aspirates  food  into  tin 
larynx  during  anesthesia,  the  event  is  preceded  by  visible  contractions  of  tb 
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diaphragm,  usually  by  the  appearance  of  vomited  material  in  the  mouth,  by 
cessation  of  breathing  or  irregular  breathing,  cyanosis,  and,  if  asphyxia  occurs, 
Jilated  pupils  and  death.  The  rapid  introduction  of  tlie  finger  into  the  back 
>f  the  throat  (a  gag  having  been  used  to  open  the  mouth  and  avoid  injury  to 
ie  finger)  will  usually  demonstrate  the  presence  of  vomited  material.  The 
)resence  of  such  material  in  the  trachea  can  be  demonstrated  through  a  tracheot- 
wny  wound  by  aspiration  through  a  soft  catheter.  In  cases  of  asphyxia  in 
lonseious  persons,  the  presence  of  air  hunger,  cyanosis,  and  mental  anguish  are 
mmistakable.  The  foreign  body  can  sometimes  be  felt  by  a  finger  introduced 
nto  the  back  of  the  throat.  In  parenthesis  I  might  add  that  in  these  cases, 
mless  the  body  is  removed  by  the  finger,  almost  instant  tracheotomy  offers  the 
mly  hope  of  saving  life.  In  cases  less  urgent,  local  pain,  hoarseness,  or  aphonia 
i^ould  lead  us  to  suppose  that  the  body  was  in  the  larynx,  where  a  laryngo- 
Kopic  examination  might  reveal  it  If  the  signs  and  symptoms  indicated  a 
leeper  situation,  tracheotomy  and  one  of  the  methods  of  examination  already 
indicated  would  be  the  proper  diagnostic  measures  to  pursue,  and  that  without 
delay,  since  the  longer  the  body  is  allowed  to  remain  in  the  deeper  air  passages, 
the  greater  the  dangers  of  sepsis  and  irremediable  destruction  of  lung  tissue. 
I  refer  to  the  use  of  small  mirrors  in  the  tracheal  wound  or  inspection  of  the 
trachea  through  a  Kelly  tube,  or  better,  through  a  bronchosco])e.  In  many 
cases,  if  the  body  is  not  impacted  it  will  appear  in  the  tracheal  wound  at  once, 
and  be  expelled,  or  may  be  extracted.  In  the  case  of  children,  a  foreign  body 
m  the  trachea  has  been  mistaken  for  croup.  The  paroxysms  of  coughing  and 
the  dyspnea  from  a  movable  foreign  body  are  apt  to  be  intermittent.  In  croup 
the  symptoms  tend  to  be  steadily  progressive.  Fever  does  not  serve  as  a  differ- 
ential point  because  a  foreign  body  in  the  trachea  or  in  a  bronchus  may  excite 
fe?er  in  a  day  or  two. 

Inflammatory  Diseases  of  the  Larynx. — Acute  and  chronic  catarrhal  laryn- 
gitis, as  well  as  spasmodic  croup,  are  scarcely  to  be  regarded  as  surgical  dis- 
eases, and  can  only  be  mentioned  here.  Laryngeal  diphtheria  caused  by  the 
Loffler  bacillus,  or  croupous  larjTigitis  caused  by  streptococci,  are  of  surgical 
interest  only  so  far  as  the  laryngeal  obstruction  becomes  an  indication  for  intu- 
bation of  the  larynx  or  tracheotomy.  Laryngeal  obstruction  from  diphtheria 
is  observed  in  childhood  with  great  frequency.  Statistics  show  a  gradual  in- 
crease in  the  number  of  cases  from  birth  up  to  the  fourth  year  of  life,  after 
which  there  is  a  decline  up  to  the  age  of  fifteen.  In  older  persons  obstruction 
of  the  larynx  from  this  cause  is  comparatively  rare.  In  childhood  so  large 
a  proportion  of  cases  of  acute  laryngeal  obstruction  are  due  to  diphtheria  that 
failing  a  definite  history  to  the  contrary,  it  is  almost  safe  to  assume  a  diagnosis 
)f  diphtheria  at  once.  In  a  large  proportion  of  cases  the  involvement  of  the 
arynx  is  an  extension  from  diphtheria  of  the  fauces  and  nose.  Tx?ss  com- 
aonly  the  larynx  is  primarily  affected,  rarely  the  trachea  and  bronchi.  The 
athological  diagnosis  is  made  by  the  recognition  of  a  crou|K)Us  inflanmiation 
1  the  pharynx  on  inspection  or  in  the  larynx  by  laryngoscopy,  and  by  obtain- 
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ing  smears  and  cultures  of  the  Loffler  bacillus  from  the  throat.  Tt  is  not 
always  necessary  to  ohtaiii  the  bacilli  from  the  actual  seat  of  the  false  mem- 
brane; a  swab  swept  across  the  pharynx  and  tonsils  will  usually  give  positive 
results.  In  the  cases  of  secondary  involvement  of  the  lar^'nx  the  symptoms  of 
respiratory  obstruction  will  be  preceded  by  the  local  and  constitutional  signs 
and  symptoms  of  nasopharyngeal  diphtheria.  When  the  diphtheria  is  secondaiy 
to  other  infectious  diseases — measles,  scarlet  fever,  etc. — the  symptoms  of 
these  diseases  w^ill  have  been  present.  The  symptoms  referable  to  the  larynx 
usually  begin  with  cough  and  hoarseness.  The  cough  often  has  a  peculiar 
barking  quality  more  or  less  characteristic  of  larjTigitis.  In  the  somewhat  raie 
cases  beginning,  below  the  larynx  the  signs  and  symptoms  of  croupous  broo- 
chitis,  cough,  expectoration,  dyspnea,  and  cyanosis  will  precede  the  syiuptontf 
referable  to  the  larynx.  Gradually  the  symptoms  of  ol)struction  appear,  the 
cough  loses  its  resonant  character,  the  voice  becomes  more  and  more  feeble 
until  aphonia  is  established.  Transient  attacks  of  dyspnea  and  coughing  occiif, 
sometimes  with  the  expulsion  of  a  portion  of  false  membrane  or  a  mass  of  mncKh 
pus.  Gradually  respiration  becomes  labored.  Inspiration  is  prolonged  and 
accompanied  by  a  peculiar  and  characteristic  stridor.  The  accessory  muscles 
of  respiration  are  brought  more  and  more  into  play;  the  nostrils  dilate,  the 
muscles  of  the  neck  contract,  the  shoulders  are  elevated.  Expiration  is  also 
labored,  and  is  accompanied  by  an  audible  laryngeal  sound.  As  the  dyspnea  3 
increases  the  patient  is  unable  to  fill  the  thorax  with  air.  The  supraclavicular 
fossa?  show  depressions,  the  epigastrium  is  sunken,  the  intercostal  spaces  show 
grooves  in  thin  patients ;  attacks  of  violent  dyspnea  occur,  during  which  the  child 
becomes  cyanotic,  struggles  wildly  for  breath,  grasps  its  throat,  tries  to  scream, 
and  finally  falls  back  exhausted.  The  carbonic-acid  poisoning  gradually  in- 
creases, and  the  excitement  is  succeeded  by  somnolence  and  stupor.  The  res- 
pirations, at  first  rapid,  Iwcome  slower  than  normal,  the  pulse  more  and  more 
rapid  and  feeble,  the  nails  and  mucous  membranes  blue.  This  condition  ends 
in  death.  The  general  and  local  symptoms  are  so  characteristic  of  progressive 
lar^-ngeal  dyspnea  that  they  are  to  be  recognized  at  a  glance.  The  picture  is 
painful  in  the  extreme.  After  the  condition  of  stupor  is  reached  an  inexperi- 
enced observer  might  think  the  disappearance  of  the  active  dyspnea  a  sign  of 
improvement.  In  adults  the  diagnosis  of  diphtheritic  laryngitis  can  be  made 
by  a  laryngoscopic  examination  and  concomitant  signs  and  symptoms.  In  chil- 
dren dyspnea  from  a  retropharyngeal  abscess  can  be  recognized  by  palpation 
and  inspection  of  the  phar;]^Tix.  Tumors  and  inflammatory  exudates  in  the 
substance  of  or  around  the  lar\Tix  usually  give  definite  signs  and  symptoms. 
Spasmodic  croup  occurs  in  sharp  intermittent  attacks,  without  the  local  and 
general  symptoms  of  diphtheria. 

Edema  laryngis. — Local  trauma — ^mechanical,  thermal,  or  chemical — acute 
inflammations  of  many  kinds  in  the  tissues  of  the  larynx  or  in  the  vicinity 
(erysipelas),  and  ulcerative  processes  of  the  laryngeal  mucous  membrane,  may 
give  rise  to  inflammatory  edema  suflicient  to  close  the  laryngeal  orifice  and  cause 
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jgpnea  or  asphyxia.  The  edema  of  cardiac  and  renal  disease  may  do  the 
ime,  as  well  as  emphysema  of  the  lungs.  Further^  tumors  in  the  neck  and 
loraz,  causing  venous  obstruction,  notably  large  tumors  of  the  thyroid,  ocoa- 
onally  aneurism  of  the  aorta.  In  tlie  course  of  acute  infectious  diseases — 
phoid  fever,  scarlatina,  small-pox — such  edema  may  occur.  Tlie  swelling  of 
6  aryteno-epiglottidean  folds  of  mucous  membrane  is  largely  the  cause  of  the 
etruction;  such  swelling  can  usually  be  felt  by  the  forefinger  introduced  into 
e  throat,  and  may  be  readily  seen  in  the  laryngoscopic  mirror.  In  some  cases 
e  swollen  epiglottis  may  hide  the  larjTigeal  opening;  in  others  the  swollen 
dges  formed  by  the  aryteno-epiglottidean  folds  will  be  readily  visible ;  in  other 
aes  of  inflammation  of  the  submucous  tissues  of  the  larynx  the  swelling  will 
5  below  the  level  of  the  vocal  cords.  Some  of  these  cases  end  in  suppuration, 
id  it  may  be  possible  to  see  the  yellow  color  of  the  pus  beneath  the  thinned 
lucous  membrane.  The  peculiarity  and  interest  of  the  condition  lies  in  the 
ict  that  the  obstruction  may  occur  suddenly  and  reach  a  dangerous  degree 
1  a  very  short  time.  This  is  notably  the  case  when  moderate  degrees  of 
lenosis  exist  as  the  result  of  pressure  upon  the  larynx  and  trachea  by  tumors 
r  exudates;  or  when  ulcerative  processes  or  tumors  exist  within  the  larynx 
toelf ;  a  moderate  swelling  of  the  mucous  membrane  may  then  be  sufficient  to 
suae  dangerous  obstruction. 

The  symptoms  of  laryngeal  obstruction  due  to  edema  laryngis  do  not  differ 
naterially  from  those  described  under  dii)htheria,  except  that  they  are  some- 
imes  very  acute  in  their  onset.  The  voice  is  changed,  becoming  hoarse  and 
ancous;  later,  weakened  or  lost  The  dyspnea  is  at  first  inspiratory  merely; 
Iter,  expiration  may  also  be  interfered  with.  When  due  to  acute  inflammation 
IT  to  the  presence  of  an  abscess  in  the  submucous  tissue  of  the  larynx  tliere 
rill  be  pain  more  or  less  severe.  The  careful  surgeon  will  l)e  forewarned  and 
mpared  in  all  such  cases  to  afford  relief  by  tracheotomy  when  occasion  recjuiros 
t  The  condition  is  to  be  differentiated  from  the  dyspnea  symptomatic  of 
irdiac,  renal,  or  other  asthma,  by  the  absence  of  the  sounds  of  larvngoal 
htruetion,  and  the  negative  laryngoscopic  examination  in  these  latter  crm- 


Perichondriiis  of  the  Laryngeal  Cartilages, — Acute  purulent  inflammation 
if  the  perichondrium  of  the  cartilages  of  the  lar\Tix  occurs  as  the  result  of 
nfected  wounds  of  the  larynx;  in  the  presence  of  impacted  foreign  bodies 
Aich  have  caused  local  ulceration,  secondary  to  ulcerative  processes  in  the 
iirnx,  tubercular,  syphilitic,  carcinomatous,  or  other;  as  a  primary  infection 
ith  py<^nic  organisms,  the  point  of  invasion  l^eing  unkno^vn ;  as  a  secondary 
'metastatic  process  in  the  course  of  acute  infectious  diseases,  notably  typhoid 
ver,  the  acute  exanthemata,  and  in  the  course  of  generalized  septic  infecticnis, 
emia,  septicemia.  The  arytenoids  and  the  cricoid,  rarely  the  thyroid  carti- 
56,  are  the  seat  of  the  inflammation.  The  process  resembles  a  purulent  pt^ri- 
itis  in  that  the  pus  accumulated  beneath  the  ])ericliondrium  raises  this  layer 
im  the  surface  of  the  cartilage,  and  more  or  less  extensive  necrosis  of  the 
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cartilage  follows.  The  abscess  may  mpture  into  the  larynx,  the  esophagus,  oi 
pharynx,  or  into  the  soft  parts  of  the  neck  in  front  of  the  lar^Tix,  or  posteriorlf. 
The  pus  may  be  {)resent  under  the  skin,  perforate  it,  leaving  a  fistula  leadiq^ 
to  dead  cartilage,  or  burrow  dow-nward  in  the  neck.  Traumatic  and  septic 
cases  run  an  acute  course;  those  due  to  tubercular,  syphilitic,  or  canoeiov 
ulceration  of  the  larynx  are  chronic.  The  signs  and  symptoms  are:  Loed 
pain  on  8j)eaking  and  swallowing,  a  change  in  the  voice  and  dyspnea,  together 
with  the  discovery  of  a  localized  abscess  connected  with  the  larynx,  eitiMC 
externally  or  by  laryngoscopic  examination;  later,  the  discovery  of  expoael 
cartilage  with  a  prol)e,  after  the  abscess  has  ruptured  or  been  evacuated,  aretha 
data  frj^m  which  a  diagnosis  is  to  be  made.  The  seqnelae  of  the  conditioo  an 
sometimes  serious.  The  loss  of  portions  of  cartilage  may  lead  to  permaneit 
changes  in  the  voice  or  to  immediate  dangerous  stenosis  of  the  larynx.  The« 
patients  are  sometimes  obliged  to  wear  a  tracheotomy  tul)e  permanently. 

Tuberculosis  of  the  Larynx. — Tuberculosis  of  the  larynx  is  usually  secondaiy 
to  tuberculosis  of  the  lungs,  occasionally  primary  in  the  larjTix  itself.  Sob- 
miliary  tubercles  or  more  diffuse  areas  of  tubercle  tissue  form  in  the  muooai 
membrane,  notably  in  the  posterior  part  of  the  larynx,  break  down,  and  creatt 
tubercular  ulcers  similar  to  other  tubercular  ulcers  of  the  mucous  mcrabraiiai' 
The  symptoms  and  signs  are  local  pain  on  swallowing  and  speaking,  hoarseneflg 
or  almost  complete  aphonia,  an  irritable  condition  of  the  lar\Tix,  causing  a  f»^ 
quent  painful  cough,  and  a  muco-purulent  expectoration.  Recognition  of  infl^ 
trations  and  tubercular  ulcerations  in  the  larjTix,  and  the  presence  of  tubetdt 
bacilli  in  the  sputum,  or  in  the  discharges  from  the  ulcerating  surfaces,  estak^ 
lishes  the  diagnosis.  A  unilateral  involvement  of  the  larynx  and  extremi 
pain  on  swallowing  both  favor  the  diagnosis  of  tulierculosis. 

Syphilis  of  the  Larynx. — The  larynx  is  affected  in  a  pretty  large  proportiot 
of  syphilitics.  In  tlie  early  secondary  stage  the  general  catarrhal  and  ciT' 
theuiatous  lesions  of  the  throat  may  affect  the  larynx  also;  later,  mucous  pa^; 
ules  in  the  form  of  flat  condylomata  may  occur,  and,  untreated,  may  cauw 
stenosis  and  dyspnea.  The  tertiary  lesions  consist  of  gummata  or  of  diffiwi 
infiltrations  of  the  tissues  of  the  larynx.  The  gummata  break  down,  formim 
crateriform  ulcers  with  a  red  border  and  a  base  of  characteristic  gummy  matei 
rial.  The  diffuse  infiltrations  lead  especially  to  cicatricial  contractions  aai 
functional  disturbances  of  the  lar>Tix,  sometimes  to  stenosis.  As  already  notrf^ 
necrosis  of  the  cartilages  may  occur.  The  diagnosis  depends  in  any  case  upflii 
a  syphilitic  history,  the  presence  of  other  manifestations,  the  improvemcit 
produced  by  iodid  of  potassium,  the  appearance  of  the  ulcers,  absence  of  invdi*- 
uient  of  the  lymph  nodes  in  tertiary  lesions,  even  though  of  long  duration 
Syphilitic  gummata  are  more  apt  to  involve  the  front  part  of  the  larynx  ali 
epiglottis.     Tuberculosis,  as  stated,  the  posterior  part. 

Pistula  and  Chronic  Stenoses. — It  is  to  he  noted  that  any  of  the  suppuratin 
and  ulcerative  lesions  of  the  larynx,  w^hether  due  to  pyogenic,  tubercular,  « 
syphilitic  infection,  may  be  followed  by  a  fistula  of  the  larynx  opening  upoath 
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Ain  of  the  neck;  or  to  chronic  stenosis  due  to  cicatricial  contraction.  In  rare 
eases  a  necrotic  or  ulcerative  process  may  lead  to  fistulous  communication  be- 
bveen  the  trachea  and  the  esophagus.  The  symptoms  of  this  condition  are  due 
bD  the  entrance  of  solids  and  liquids  into  the  trachea  during  the  act  of  swal- 
lowing. The  patients  choke  and  cough  in  a  manner  similar  to  that  which  wo 
ill  suffer  from  when  we  have  "  swallowed  the  wTong  way."  The  diagnosis 
nay  be  confirmed  by  passing  a  stomach-tube  down  the  esophagus;  so  long  as 
lie  orifice  of  the  stomach-tube  remains  above  the  fistulous  o])ening  a  stream  of 
lir  will  issue  from  the  external  orifice  of  the  tube  during  forced  expiration. 
The  diagnosis  of  the  chronic  stenoses  of  the  air  passages  is  generally  self-evi- 
lent  from  the  history,  the  condition  of  chronic  dyspnea,  and  often  from  the 
presence  of  scars  and  irregularities  in  the  contour  of  the  larynx  and  trachea, 
ind  from  the  laryngoscopic  examination. 

Benign  Tnmon  of  the  Larynx. — The  commonest  benign  tumors  of  the  larynx 
ire  papilloma  and  fibroma.  Chondroma  myoma,  li{>oma,  adenoma,  cysts,  and 
ingionia  have  also  been  observed. 

Papilloma. — The  papillomata  of  the  larynx  form  wartlike  excroscentres 
having  a  cauliflower  surface,  resembling  in  conformation  the  acuminate  w^arts 
of  the  prepuce,  etc.  They  are  sessile  or  pedunculated  tumors,  single  or  mul- 
tiple; situated  on  the  true  or  false  vocal  cords  more  often  than  elsewhere,  some- 
times in  the  ventricles  or  on  the  epiglottis.  They  may  \te  scattered  diffusely  over 
the  mucous  membrane  of  the  larynx.  They  occur  more  often  during  the  first 
Aree  decades  of  life  than  later;  after  the  age  of  forty  years  they  are  apt  to  Ix) 
the  forerunners  of  cancer.  The  symptoms  produced  vary  with  the  size  and 
situation  of  the  tumors.  Hoarseness  or  loss  of  voice,  a  sensation  of  irritation, 
"  as  though  a  foreign  body  were  in  the  larynx,"  cough,  occasionally  dyspnea — 
if  the  tumors  are  numerous  or  large — are  complained  of.  Laryngoscopic  exami- 
nation renders  the  diagnosis  plain.  It  is  to  be  borne  in  mind  that  the  removal 
of  the  tumors,  if  they  grow  from  the  vocal  cords,  may  leave  a  permanent  change 
in  the  voice,  and  that  recurrences  and  cancerous  dog(»neration  are  not  uncommon. 

Fibroma  and  Chondroma. — Fibroma  occurs  on  the  v(X'al  cords,  usually  near 
the  anterior  commissure.  Nearly  all  the  cases  have  occurred  in  men.  The 
tumors  are  covered  by  mucous  membrane,  normal  or  cong(\stod  in  apix^arance. 
They  are  usually  solitary,  and  rarely  grow  to  a  large  size — from  the  size  of  a 
pea  £o  that  of  a  small  olive  being  the  ordinary  limits.  They  arc  at  first  sessile 
tumors  of  even,  smooth  surface ;  later  they  nuiy  become  jDcdunculated  and  of 
uneven  contour.  They  vary  in  consistence  from  firm  and  hard  to  soft  and 
^latinous  (from  myxomatous  changes).  Like  other  fibromata  their  growth 
is  slow.  True  myxoma  is  of  doubtful  occurrence.  The  syni])toms  of  fibroma 
ire  similar  to  those  of  papilloma — change  of  voice,  etc.  It  is  possible  for  a 
ledunculated  tumor  to  fall  into  the  rima  glottidis  from  time  to  time,  so  that 
he  voice  may  be  at  one  moment  normal  and  at  the  next  hoarse  or  lost.  In 
faildren,  especially,  dyspnea  in  attacks  may  occur  from  time  to  time.  The 
UTDgoscopic  examination  is  all-important  for  the  diagnosis.     Chondroma, — A 
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small  number  of  cases  only  have  been  observed.  The  tumors  are  ooinpf)se<i  of 
hyaline  cartilage,  and  grow  from  the  surface  of  the  cricoid,  less  often  fp.rn 
the  thyroid  and  epiglottis,  in  one  or  two  cases  from  the  arytenoid  cartila^ 
The  diagnosis  must  be  made  from  the  hard  consistence,  the  connection  with  a 
cartilage,  and  the  slow  growth. 

Kalignant  Tumors  of  the  Larynx. — Carcinoma  is  the  common  form,  sarroma 
being  relatively  rare.  The  relative  frequency  of  the  two  conditions  is  alwut 
one  to  twelve.  Sarcoma  is  most  frequent  in  the  fourth,  fifth,  and  sixth  dcra<le3 
of  life.  The  seat  of  the  tumor  is  most  often  the  vocal  cords  and  tlie  epiglottic 
On  these  situations  the  tumor  is  usually  of  the  spindle-celled  type.  In  the  other 
portions  of  the  larjTix  there  occur,  less  commonly,  but  of  far  greater  nialifj- 
nancy,  the  small  round-celled  and  alveolar  forms  (Bergeat).  The  spindle- 
celled  sarcomata  form  slowly  growing  nodular  tumors,  usually  sessile.  Thcv 
show  no  very  marked  tendency  to  infiltrate  the  surrounding  tissues.  They  are 
of  firm  consistence,  are  usually  covered  by  fairly  normal  mucous  membrane, 
and  rarely  ulcerate  except  when  subjected  to  mechanical  irritation.  The  dif- 
ferential diagnosis  from  fibroma  is  scarcely  possible  except  by  a  microscopic 
examination.  The  round-celled  and  alveolar  forms  originate  in  other  i^arts 
of  the  larynx,  in  the  ventricles,  in  the  sinus  pyriformis,  and  below  the  V(.ieal 
cords.  They  tend  to  grow  rapidly,  to  infiltrate  the  surrounding  soft  parts;  the 
cartilages  usually  remain  free,  although  destruction  of  cartilages  has  been 
noted  in  alveolar  sarcoma.  They  rarely  ulcerate,  affect  the  lymph  nodes  late 
in  the  disease,  if  at  all,  and  are  said  not  to  spread  upward  above  the  laniu 
involving  the  pharynx,  as  is  often  the  case  with  carcinoma.  In  spite  of  these 
characters,  however,  a  differential  diagnosis  from  carcinoma  is  not  always  jios- 
sible  without  a  microscopic  examination.  The  clinical  symptoms  of  a  rapidly 
growing  tumor  causing  symptoms  referable  to  obstruction  of  the  larynx  are 
present. 

Carcinoma  of  the  Larynx. — Carcinoma  of  the  larynx  occurs  after  the  a^.'e 
of  forty  years  in  more  than  eighty  per  cent  of  all  cases;  the  disease  is  niiirh 
more  frequent  in  men  than  in  women;  excessive  smoking  and  drinking  are 
believed  to  favor  its  occurrence.  The  flat  epithelial  type  of  cancer  is  the  com- 
mon form,  cylinder-celled  or  adenocarcinomata  are  more  rare.  The  tumor 
may  originate  in  any  part  of  the  epithelial  lining  of  the  larynx.  In  certain 
cases  the  larynx  is  invaded  by  continuity  of  structure  from  primary  cancer  of 
the  tongue  and  pharynx.  The  disease  is  limited  to  one  side  of  the  larxiix  in 
more  than  half  the  cases.  The  original  seat  of  the  disease,  according  to  the 
statistics  of  Sendziak,  who  tabulated  273  cases,  was  the  vocal  cords  in  107 
cases;  false  vocal  cords,  23  cases;  interarytenoid  folds,  15;  ventricles,  7;  below 
the  glottis,  7 ;  the  anterior  and  posterior  surfaces  of  the  posterior  wall  of  the 
larynx,  33 ;  epiglottis,  24 ;  pharyngeal  surface  of  the  posterior  wall  of  the 
larynx,  18;  aryepiglottic  folds,  13;  sinus  pyriformis,  7. 

The  disease  begins  as  a  flat  infiltration  of  the  tissues,  or  as  a  prominence 
with  a  broad,  firm  base,  in  either  case  surrounded  by  a  hyperemic  border.    The 
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elevation  may  have  a  smooth,  nodular,  or  warty  surface,  and  may  be  covered 
by  epithelium  or  excoriated.  The  resemblance  to  an  ordinary  papilloma  may 
be  exact  During  this  stage  the  spread  of  the  growth  may  be  slow  for  many 
months,  and  a  diagnosis,  although  difficult,  is  most  desirable,  since  operative 
removal  may  result  in  cure.  The  symptoms  at  this  stage  vary  with  the  seat 
of  the  growth.  Wlien  the  tumor  arises  within  the  cavity  of  the  larynx  and 
involves  a  vocal  cord,  primarily  or  by  extension,  or  if  the  movements  of  the 
cord  are  interfered  with,  by  fixation  of  an  arytenoid  cartilage  or  by  infiltration 
of  a  nerve  or  muscle;  gradually  increasing  hoarseness  is  the  first  symptom 
noticed.  In  the  early  stages  of  these  intralaryngeal  growths  fixation  or  partial 
paralysis  of  one  vocal  cord  is  regarded  as  suspicious  of  cancer  (Semon).  If, 
on  the  other  hand,  the  epiglottis,  the  pharyngeal  surface  of  the  larynx,  or  other 
part  not  immediately  connected  with  the  mechanism  producing  vocal  sounds, 
is  the  primary  seat  of  the  disease,  pain  on  swallowing  will  be  first  noticed. 
In  making  a  diagnosis  at  this  stage  the  laryngoscopic  picture  is  most  impor- 
tant. As  was  pointed  out  in  another  place,  the  disease  is  usually  more  exten- 
sive than  the  picture  would  indicate.  In  cases  of  doubt,  examination  for 
tubercle  bacilli  in  the  sputum  and  of  scrapings  from  a  raw  surface,  if  such  there 
be,  inquiry  as  to  a  syphilitic  history,  the  administration  of  iodid  of  iK)tas8ium, 
and,  finally,  the  removal  of  a  portion  of  the  growth  by  snare,  forceps,  etc., 
or  through  a  subhyoid  pharjTigotomy,  or  better  by  median  fissure  of.  the  thyroid 
cartilage,  and  microscopic  study  of  the  tumor  tissue,  are  the  means  whereby  a 
positive  diagnosis  may  be  reached. 

The  further  progress  of  the  disease  is  characterized  by  progressive  infiltra- 
tion of  the  surrounding  tissues.  The  original  growth  soon  loses  its  sharply 
marked  borders.  In  some  cases  the  infiltration  advanc*es  along  the  surface 
chiefly,  in  others  more  into  the  deeper  tissues.  Ulceration  occurs  early  after 
the  process  has  assumed  an  active  character;  the  borders  of  the  ulcer  are  ele- 
vated and  hard;  the  base  may  be  necrotic,  uneven,  and  granular,  or  from  it 
there  may  sprout  papillary  outgrowths  of  considerable  size.  Thus,  in  some 
cases  the  destructive  action  is  most  marked,  in  others  tumor  masses  of  consid- 
erable size  are  formed.  Invasion  and  destruction  of  cartilages  may  occur  or 
suppurative  perichondritis  and  necrosis.  Secondary  involvements  of  lymph 
nodes  occur  late  or  may  be  absent.  The  glands  under  the  stemo-mastoid  just 
below  the  angle  of  the  jaw  are  often  first  affected,  and  extension  of  the  disease 
outside  the  larynx  may  be  followed  by  enlargement  of  the  glands  in  the  sub- 
maxillary triangle.  The  symptoms,  as  the  disease  progresses,  are  increasing 
hoarseness  and  in  many  cases  dyspnea,  which  gradually  or  suddenly  assumes  a 
dangerous  character  and  may  occur  in  attacks  dependent  upon  inflammatory 
edema  of  the  mucous  membrane;  such  attacks  may  be  fatal.  The  stenosis 
prcMhiced  by  the  growth  of  tumor  tissue  may  be  marked,  but  is  sometimes  lim- 
ited by  sloughing.  There  is  a  cough  with  a  foul,  putrid  expectoration,  some- 
times blood-stained;  bleeding  from  the  ulcerated  surfaces,  slight  or  severe;  pain 
caused  by  speaking,  swallowing,  or  coughing;  later  s|X)ntaneous  pain  of  a  severe 
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neuralgic  character  radiating  to  the  ear.  In  many  cases  no  external  palpaUe 
tumor  is  found,  nor  are  metastases  in  distant  organs  at  all  common.  Astk 
pain  and  difficulty  in  swallowing  increase,  the  patient's  nutrition  kgins  to 
suffer.  Death  occurs  after  a  duration  of  rarely  longer  than  two  years,  from 
septic  pneumonia,  malnutrition  and  exhaustion,  or  asphyxia. 

Tumors  of  the  Trachea. — Fibroma,  lipoma,  sarcoma,  and  carcinoma  of  tk 
trachea  have  l;een  observed.     The  carcinomata  are  more  often  caused  by  tie 
extension  of  carcinoma  from  neighboring  organs  than  primary  in  the  trachea 
itself.     When  primary  they  occur  for  the  most  part  in  the  upper  portion  of 
the  trachea.     The  symptoms  of  tumors  of  the  trachea  are  chiefly  caused  k 
stenosis — i.  e.,  tracheal  dyspnea.     The  diagnosis  can  sometimes  be  made  by 
the  larjTigoscope,  sometimes  through  a  Kelly  tube  passed  through  a  tracheot- 
omy wound  or  in  one  of  the  other  ways  mentioned  in  the  beginning  of  this 
chapter. 


CHAPTER   XX 

THE  ESOPHAGUS 

TOPOGRAPHY  OF  THE  ESOPHAGUS 

The  esophagus  extends  from  the  pliarynx  at  the  upper  border  of  the  cricoid 
['%nt]]flge  to  the  eardia  of  the  stomach.  It  is  between  nine  and  ten  inclies  in 
h,  and  begins  opposite  the  inten-ertebral  disc,  between  the  fifth  and  sixth 
ical  vertebra,  and  ends  opposite  the  body  of  the  tenth  dorsal  vertebra.  The 
is  nearly  vertical,  but  exhibits  slight  curvatures  in  two  planes :  an  antero- 
[poBterior  curvature  corresponding  to  the  anterior  surface  of  the  bodies  of  the 
;ebrse,  convex  forward  in  the  neck,  concave  forward  in  the  dorsal  region. 
lateral  curvatures ;  beginning  above  in  the  median  line,  it  deviates  slightly 
to  the  left  as  far  as  the  root  of  the  neck,  where  it  is  about  one  half  inch  to 
the  left :  returns  again  to  the  middle  line  as  it  descends  in  the  mediastinum ; 
irliere  it  again  bends  to  the  left  as  it  passes  forward  to  penetrate  the  diaphragm. 
The  caliber  of  the  tube  is  about  three  fourths  of  an  inch,  except  at  three  con- 
fltricted  points — opposite  the  cricoid,  opposite  the  left  bronchus,  at  the  place 
irhere  it  passes  through  the  diaphragm.  In  these  situations  its  diameter  is 
about  one  half  inch.  The  tube,  however,  admits  of  considerable  further  dis- 
tention without  injury.  When  empty  the  lumen  is  commonly  represented  by 
a  transverse  slit,  or  occasionally  by  a  stellate  orifice.  The  distance  from  the 
incisor  teeth  to  the  stomach  is  from  fifteen  to  fifteen  and  three  quarter  inches. 
from  the  incisor  teeth  to  the  point  of  bifurcation  of  the  trachea  or  to  the  left 
Vronehns  is  about  nine  inches.  The  distance  from  the  cricoid  cartilage  to  the 
Infurcation  of  the  trachea  is  about  four  inclies;  from  the  bifurcation  to  the 
eardia  of  the  stomach  about  six  inches;  from  the  teeth  to  the  beginning  of 
the  esophagus  about  six  inches. 

RELATIONS  OF  THE  ESOPHAGUS 

[Except  at  the  lower  end,  the  esophagus  is  snrronndod  by  a  loosely  meshed 
; layer  of  connective  tissue;  it  is  therefore  somewhat  movable,  and  its  curves 
in  be  eliminated  during  the  introduction  of  a  straiirlit  instrument.  ^*  It  is  hi 
;  relation  in  the  neck  in  front  with  the  tracliea:  in  th(»  lower  juirt  of  the  neck 
with  the  thyroid  gland  and  the  thoracic  dnet,  wlien*  it  projects  U>  tlie  left  side. 
Sehin<l  it  rests  upon  the  vertebral  column  and  longus  colli  muscle.     On  each 
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side  it  is  in  relation  with  the  common  carotid  arteries,  especially  the  left,  an 
part  of  the  lateral  lobes  of  the  thyroid  gland ;  the  recurrent  laryngeal  ner?( 
ascend  between  it  and  the  trachea.  In  the  thorax  it  is  at  first  situated  a  littl 
to  the  left  of  the  median  line.  It  then  passes  behind  the  left  side  of  the  aorti 
arch,  and  descends  in  the  posterior  mediastinum,  along  the  right  side  of  tl 
aorta,  nearly  to  the  diaphragm,  where  'it  passes  in  front  and  a  little  to  tl 
left  of  the  artery,  previous  to  entering  the  abdomen.  It  is  in  relation  i 
front  with  the  trachea,  the  arch  of  the  aorta,  left  carotid,  left  subclavian  art 
ries,  the  left  bronchus,  and  the  posterior  surface  of  the  pericardium;  behir 
it  rests  upon  the  vertebral  column,  the  longus  colli  and  the  intercostal  vessel 
and  below,  near  the  diaphragm,  upon  the  front  of  the  aorta ;  laterally  it 
covered  by  the  pleura* ;  the  vena  azygos  major  lies  on  the  riglit  and  the  4 
scending  aorta  on  the  left  side.  The  pneumogastric  nerves  descend  in  clos 
contact  with  it,  the  right  nerve  passing  down  behind  the  left  nerve  in  froD 
of  it."     (Gray.) 

METHODS  OF  EXAMUVING  THE  ESOPHAGUS 

The  various  methods  of  examining  the  esophagus  for  diagnostic  purposes 
are:  I.  The  examination  with  bougies  or  other  similar  instruments.  II.  Pal- 
pation. III.  Auscultation.  IV.  Percussion.  V.  Direct  inspection  througk 
the  esophagoseope.     VI.  X-ray  examination. 

I.  Examination  with  Bougies,  etc. — The  bougies,  stomach-tubes,  probang^ 
coin-catchers,  and  other  similar  instruments  introduced  into  the  esophagus  for 
diagnostic  purposes  are  made  of  some  flexible  material  and  of  various  shapes 
and  sizes.  The  solid  bougies  are  made  of  a  silk  or  cotton  fabric,  impregnated 
and  coated  with  a  varnish,  which  is  hard  and  rigid  when  cold  but  becomes  soft 
and  pliable  when  warmed.  The  bougies  are  cylindrical,  and  are  made  ift 
graduated  sizes.    Before  their  introduction  they  are  dipped  in  hot  water,  wbWi 
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Fig.  212. — Coin-Catcher  and  Sponge  Probang  for  Extracting  Foreign  Bodi«» 

FROM  THE  Esophagus. 

they  may  be  bent  to  any  desired  curve.  Such  bougies  are  also  made  ^^ 
with  a  tenniual  central  ojx^ning  or  a  lateral  eye  like  a  catheter.  For  easier 
eugagenient  in  a  stricture,  or  for  the  detection  of  the  same,  these  bougies  ai« 
sometimes  made  with  a  tapering,  rounded  point  or  with  a  pear-shaped  ^ 
olivary  extremity.     Olivary  bougies  are  also  made  with  a  shaft  of  \rbaIeWW 
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*  metal,  graduated  in  centimeters  or  inches,  ending  in  a  metal  tip  with  a 
Tew  thready  to  which  may  be  attached  olivary  bodies  composed  of  ivory,  hard 
ibber,  or  metal  of  graduated  sizes.  A  slender,  flexible  guide  may  be  substi- 
ited  in  cases  of  narrow  stricture.  For  passing  very  narrow  strictures  it  is 
metimes  necessary  to  use  filiform  bougies  composed  of  whalebone  or  silk.  In 
rtain  cases  a  large,  hollow  bougie  with  a  terminal  opening  is  introduced  as 
r  as  the  stricture,  and  the  slender  guides  are  passed  inside  of  it  one  after 
lother,  when  one  of  these  may  often  find  and  engage  in  the  orifice  of  the 
irrowed  portion  of  the  canal. 

A  convenient  method  of  passing  strictures  of  the  esophagus  was  devised 
r  Dunham.     He  causes  the  patient  to  swallow  water,  and  at  the  same  time 
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Flo.  213. — Sprimo  Forceps  for  Seizing  Foreign  Bodies  in  the  Esophagus. 

thread  or  slender  cord;  the  water  carries  the  thread  through  the  stricture  into 
le  stomach.  The  thread  may  be  used  to  pull  larger  cords  or  instruments  into 
le  stomach  through  a  gastrostomy  wound,  or  may  be  used  to  enlarge  the 
ricture.  (See  works  on  Surgery  of  Stomach  and  Esophagus.)  Soft-rubber 
omach-tubes  of  graduated  sizes,  usually  made  with  a  terminal  or  a  lateral  eye 
'  both,  are  useful  for  diagnostic  purposes  as  well  as  for  feeding  persons 
lahle  to  swallow — lunatics,  unconscious  persons,  etc.  Such  tubes  are  also 
ed  to  empty  and  cleanse  the  stomach,  and  for  various  therapeutic  and  diag- 
►stic  purposes  some  of  which  will  be  noted  in  other  places.     The  coin-catcher, 
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le  sponge  and  bristle  probangs,  are  therapeutic  rather  than  diagnostic*  instru- 
ments, and  need  no  description  here.  They  may  be  used  also  for  the  detection 
f  foreign  bodies. 

The  introduction  of  bougies,  etc.,  into  the  esophagus  should  be  accomplished 
ith  extreme  gentleness  lest  injury  be  done  to  the  esophagus  or  surrounding 
^^ictur^;  this  caution  is  especially  true  when  stricture  of  the  esophagus  is 
i^nt  from  any  cause — notably  from  malignant  or  inflannnatory  disoiise,  or 
'hen  a  sharp,  hard  foreign  body  is  inipactnl  in  the  gullet.  X  false  ])assage 
^ay  easily  be  made,  to  be  followed  by  extravasation  of  sej)tic  material  into 
ke  surrounding  tissues  and  dangerous  or  fatal  suppurative  or  phlegmonous 
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inflammation  in  the  neck,  mediastinum,  pleura,  or  pericardium.  The  great  ' 
vessels  in  contact  with  the  esophagus  may  also  be  wounded  by  the  instrument 
itself,  or  by  undue  pressure  upon  a  foreign  body,  in  the  eflFort  to  extract  it 
or  push  it  into  the  stomach.  Before  introducing  an  instrument  into  the 
esophagus  in  cases  presenting  symptoms  of  chronic  obstruction,  it  is  wise, 
if  the  patient  be  no  longer  young,  to  examine  the  thorax  for  the  signs  of 
aneurism  of  the  aorta.  The  introduction  of  esophageal  bougies  in  cases 
of  aneurism  has  been  followed  by  rupture  and  fatal  bleeding  in  a  number  of 
instances. 

Method  of  Introducing  Flexible  Instruments  into  the  Esophagus. — The 
method  of  introducing  flexible  instruments  into  the  esophagus  is  as  follows: 
The  patient  sits,  the  head  inclined  slightly  forward,  thus  tending  to  separate  the 
larynx  a  little  from  the  posterior  pharyngeal  wall  and  to  avoid  the  possibility  of 
the  tip  of  the  instrument  entering  the  larjTix.  The  bougie  may  be  simply  wet  in 
water,  other  lubricant  being  scarcely  necessary.  The  patient's  mouth  being 
open,  the  surgeon  places  his  left  forefinger  gently  upon  the  dorsum  of  the 
tongue,  depressing  it  and  at  the  same  time  drawing  it  a  little  forward.  The 
bougie  is  held  lightly  in  the  right  hand  and  is  inserted  into  the  mouth  against 
the  posterior  jiharyngeal  wall,  and  gently  pushed  onward  and  downward  while 
the  patient  is  directed  to  swallow,  when  the  instrument  usually  glides  readily 
down  the  esophagus  and  into  the  stomach.  If  uncontrollable  retching  occurs,  or 
the  i)atient  chokes,  he  should  be  directed  to  breathe  slowly  and  deeply;  or  the 
posterior  wall  and  lower  limit  of  the  pharynx  and  the  base  of  the  tongue  may 
be  painted  with  five-  to  ten-per-cent  coca  in  solution.  In  unconscious  patients, 
or  those  with  anesthesia  of  the  larynx,  the  tip  of  the  instrument  must  be  care- 
fully directed  backward  with  the  left  forefinger  as  a  guide,  to  avoid  the  lamx. 
A  tumor  or  retropharj-ngeal  abscess  or  a  marked  kyphosis  in  the  cervical  r^on 
may  render  the  introduction  more  or  less  difficult,  as  may,  of  course,  stricture 
of  the  upper  end  of  the  esophagus.  If  the  tube  checks  at  any  point,  a  slight 
withdrawal  and  gentle  advance  will  be  sufficient  to  enable  it  to  pass  except  in 
the  presence  of  a  real  obstruction.  In  delirious  or  insane  patients,  or  in  the 
presence  of  lock-jaw  from  any  cause,  a  slender,  long  tube  may  be  passed  through 
the  nose  into  the  pharynx,  and  so  into  the  gullet.  After  a  solid  instrument 
has  once  entered  the  esophagus  through  the  mouth,  it  is  of  advantage  to  direct 
the  patient  to  incline  his  head  backward  so  that  the  path  of  the  bougie  may 
he  more  straight  and  the  sensation  of  obstruction  may  be  more  readily  com- 
municated to  the  surgeon's  hand.  The  diagnostic  value  of  the  bougie,  etc. 
will  be  considered  under  the  different  pathological  conditions  in  which  they 
are  used. 

II.  Palpation. — Pal])ati(>n  of  the  esophagus  is  only  possible  in  its  upper 
part.  Throii2:h  tlio  mouth  the  forefinger  may  be  introduced  into  the  beginning 
of  the  gullet,  aiul  a  foreign  ImkIv,  a  stricture,  or  the  presence  of  a  tumor  may 
thus  be  determined.  External  ])alpation  may  pennit  the  detection  of  a  lai?^? 
hard,  foreign  body,  possibly  carcinomatous  infiltration  of  the  surrounding  tis- 
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sues,  or  of  a  large  diverticulum  filled  with  food  or  with  air.  Such  tumor  may 
diminish  in  size  on  manipulation. 

III.  Auscultation. — Certain  sounds  can  he  heard  through  a  stethoscope 
placed  along  the  line  of  the  esophagus  in  the  neck,  or  in  other  situations  to 
te  noted,  during  swallowing.  These  sounds  vary  somewhat  in  normal  and 
pathological  conditions;  they  are  not  of  great  diagnostic  value.  The  first 
eonnd  is  supposed  to  be  caused  by  air  com])ressed  in  the  pharynx  forcing  the 
^ood  down  the  gullet  during  the  act  of  swallowing ;  the  sound  is  seldom  present, 
and  has  no  pathological  significance.  The  second  sound  is  said  to  l)e  caused 
"by  the  passage  of  air  and  food  through  the  cardiac  orifice  into  the  stomach ;  it 

IS  to  be  heard  in  the  back  or  along  the  costal  border  in  front,  to  the  left  of  the 
middle  line,  some  seconds  after  the  food  is  swallowed.     These  two  sounds  are 

said  not  to  be  present  together.     The  second  is  absent  in  cases  of  narrow 

stricture  at  or  above  the  cardia  (v.  ITacker). 

IV.  Percussion. — Percussion  is  rarely  of  value  in  diseases  of  the  esopha- 
gus. A  diverticulum  filled  with  gas  or  food,  if  in  the  upper  part  of  the  gullet, 
will  give  a  tympanitic  or  dull  note  respectively. 

V.  Direct  Inspection,  Esophagoscopy. — v.  Mikulicz  first  used  a  straight  metal 
tube  to  inspect  the  interior  of  the  esophagus.    While  most  of  the  diseases  of  the 
gullet  can  be  diagnosticated  without  this  aid,  the  method  furnishes  accurate 
information,  and  is  not  very  difficult  to  apply.     Tlie  instruments  consist  of 
straight  metal  tubes  from  one  half  to  three  quarters  of  an  inch  in  diameter. 
These  tubes  are  made  in  several  different  lengths,  according  to  the  depth  of 
the  lesion  to  be  examined.     The  lower  end  of  the  tube  is  cut  oflF  squarely  or 
obliquely.     A  conoidal  hard-rubber  obturator  fills  this  gap  during  the  intro- 
duction of  the  instrument.     The  upper  end  of  the  tube  is  arranged  for  the 
attachment  of  a  suitable  electric  light  and  lens  for  illumination,  or  a  tube  may 
be  used  which  has  a  small,  shaded  electric  light  in  its  interior  near  the  lower 
end.      The  latter  arrangement  is  simple,   and  more  satisfactory  on   account 
of  the  great  length  of  the  tube.     It  is  desirable  that  the  patient's  stomach 
should   be  empty  when   the  tube   is   introduced,   otherwise   regurgitation   of 
food  may  take  place  into  the  tube,  notably  when  it   is  introduced   as   far 
as    the   cardia.      Such   soiling,   when    it   occurs,   must   be   wiped   or   washed 
away,  or,  if  fluid,  may  be  sucked  out  with   a  catheter   and   hand   syringe. 
The  patient  should  be  clad  as  for  a  surgical  operation,  so  that  respiration 
xnay  be  free.     The  lower  pharynx  is  thoroughly  painted  with  cocain  solu- 
tion (ten  to  twenty  per  cent)  several  minutes  before  the  examination ;  the  tube 
xnay  be  slightly  lubricated  with  a  soluble  sterile  lubricant ;  Iceland-moss  jelly, 
for  example,  or  glycerin,  although  this  is  not  always  necessary.     The  patient 
then  sits  upright  on  the  table,  the  mouth  is  widely  opened,  the  surgeon  de- 
presses and  draws  forward  the  base  of  the  tongue  with  his  left  forefinger,  and 
introduces  the  tube  with  its  obturator  in  place  to  the  back  of  the  pharynx  and 
downward;  the  patient  then  extends  his  head  so  that  the  mouth  and  gullet 
may  be  as  nearly  as  possible  in  the  same  line;  the  tube  is  gently  pressed  on- 
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ward  until  it  engages  in  and  passes  the  narrow  upper  end  of  the 

when  it  usually  moves  on  easily  without  much  resistance  until  it  reaches  tbe 

sphincter  of  the  cardia. 

The  tube  may  also  be  introduced  and  the  examination  conducted  with  the 
patient  lying  on  his  side,  the  head  being  extended.     When  the  esophagoacope 


Fig.  215. — Esophagoscope  with  Small  Electric  Lioht  Near  its  I^ower  Extremitt  poi 
Examining  the  E^sopuaqus  by  Direct  Vision. 

or  any  liard  or  partly  flexible  instrument  is  to  be  introduced  under  anesthesia, 
th(;  jjatient  is  placed  on  his  back,  with  the  head  hanging  over  the  end  of  the 
table,  pro[)erly  supported  and  extended  sufficiently  to  permit  a  straiglit  instru- 
ment to  j)a3s  through  the  mouth  and  down  the  gullet  The  surgeon  stands  at 
the  head  of  the  table.  When  searching  for  a  hard,  foreign  body,  the  surgeon 
may  be  doeeived  by  the  click  made  when  the  instrument  strikes  the  patient's 
teeth.  In  such  a  ease  the  teeth  may  be  covered  by  a  pad  of  gauze,  or  tbe  like. 
If  the  tube  was  inserted  with  the  patient  sitting  up,  as  soon  as  the  tube  is  intro- 
duced the  patient  is  gently  lowered  to  the  dorsal  position  on  the  table,  with 
his  head  hani^ing  somewhat  over  the  edge ;  the  obturator  is  then  removed  and 
the  esophagus  inspected  as  the  tube  is  withdrawn.  Should  the  tube  check  at 
any  point  during  its  introduction  the  obturator  is  withd^a^^^l  and  the  seat  of 
the  obstruction  examined ;  such  may  be  a  foreign  body,  a  stricture  (benign  or 
malignant),  a  diverticulum,  or  the  instrument  may  have  caught  in  a  fold  of 
mucous  membrane  owing  to  an  improper  direction  taken  by  the  advancing 
tube.  Tusj)ection  will  usually  enable  the  surgeon  to  see  how  to  correct  the  direc- 
tion; ho  moves  the  tube  and  the  patient's  head  a  little  this  way  and  that  until 
the  caliber  of  the  gullet  centers  that  of  the  tube;  the  obturator  is  reinserted 
and  tlu»  tube  pushed  on.  It  is  to  be  remembered  that  the  esophagus  inclines 
forward  and  to  the  left  after  passing  through  the  diaphragm.  In  the  selection 
of  a  ])articular  length  of  tul)e  the  surgeon  will  be  guided  by  the  probable  seat  of 
tlui  lesion  he  desires  to  examine;  this  may  be  determined  by  the  previous  intro- 
duction of  a  flexible  bougie  or  bulbous  esophageal  sound. 

While  in  cases  of  impacted  foreign  bodies  the  use  of  the  esophagoscope  i^ 
always  justifiable,  in  cases  of  acute  inflammation  it  is  not.  If  an  ulcerated 
carcinouia  is  present,  or  in  any  case  where  there  is  reason  to  suspect  that  the 


of  the  wall  of  the  esoplin^iis  is  destroyed  or  woiikened — as  in  w<Miiid.^, 
nr  internal — the  int  rod  net  ion  should  be  made  witli  tlie  greatest  gen- 
and  eare,  and  the  slightest  sign  of  obstriiofiipn  shoidd  he  followed  by 
iwal  of  the  obturator  anil  inspeetion  of  the  esuiihagns.  Aneiiris^iiis  in  the 
lind  acute  or  chronic  distiirbanees  of  re&pirHtifin  of  any  sort  nre  ennrra- 
ons  to  this  method  of  exam iiuit ion.  In  t-ases  rtf  malii^nnnt  disease  a 
ortion  of  tnioor  tissue  may  be  removed  thmn^Ldi  the  tidie  and  siihjeeted 
Dscopic  examination;  the  diagnosis  is  thus  renderetl  certain.  Impacted 
bodies  cannot  only  lie  six*n,  hut  tlie  obstacles  to  their  removal  may  be 
Bted,  and  oft^'u  enrreetofl  and  reTii»*ved. 

X-ray  Examination  of  the  Esophagiis.^ — The  X-rays  are  sometimes  nse- 
hx'atinp  such  foreign  bodies  as  are  recognizable  by  the  X-rays^  notably 

ni<ftu]y  bone,  glass, 

it  one,  or  other  more 

miKTvious  material 

2K1).  If  the  for- 

:ly  is  large  it  may 

led  with  the  fluorfv- 

y  viewing  the  nc^'k 

irious  directions.    If 

lall  it  will  be  neees- 

make  one  or  more 

Iphs*       The^e    may 

H  from  side  to  side 

lBn>|josteriorly ;     in 

cai*c   is   it  possilde 

very  sharp  picture 

ly  on  account  of 

arv  distance  from 

*  it  ograp  hie       plate. 

picture  is  taken 

teriorly,  the  plate 

placed  in   front, 

ay  tul>e  behind  the  pa! lent.  Wlirn  tlie  fMreigu  body  lius  in  the 
portion  of  tlie  esophagus  an  effort  should  Ih.^  nuule  to  take  the  pic- 
iquely,  in  order  to  avoid  the  confusion  of  shadows  caused  by  the 
nd  the  heart.  Diverticula  and  dilatations  of  esophagus  may  some- 
demonstrated  by  the  X-rays,  The  patient  is  caused  to  swallow  a 
r  of  an  emulsion  of  bismuth  subnitrate.  This  material  entering  the 
Ilium  or  remaining  in  the  dilated  portion  of  the  esophagus,  casta  a 
fen  the  photographic  plate  or  on  the  fluoroseope,  and  the  location  and 
:be  diverticulum  nuiy  thus  he  demonstrated.  A  diverticulum  uuiy  also 
Dnetrated  by  passing  an  esophageal  bf»ugie  containing  a  lead  core  or 
2th  fine  bird  shot;  when  the  bougie  has  entered  the  diverticulum  the 


Fia.  21S, — X-RAV  PicrrHi:  tiK  tmk  Thorax  axd  Nf.ck  of  \ 
Btiv  Aotn  Tk.v.  WHtt  »WAr.i.<tw»:D  a  ^ln^-<"^:^T  JSitvi-m 
Piece.  The  coin  hw!amc  imparled  in  fht'  i-«<4)|iliiit|£U^,  as 
shown  In  tlw  i  Hunt  rat  ion.  Iluririg  my  **fT(irU  to  remove 
it,  it  pii«9ed  on  into  the  sttmuich,     (Author's  ciiJ*c.) 
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patient  is  examined  with  the  fluoroseope,  or  a  radiograph  is  taken,  and  the 
abnormal  position  of  the  bougie  may  thus  be  showTi. 

CONGENITAL  DEFECTS  OF  THE  ESOPHAGUS 


Imperfect  development  of  the  gullet  may  exist  alone  or  1x3  associated  with 
other  defects;  in  either  instance  the  children  are  rarely  viable;  the  surgical 
importance  of  these  conditions  is  therefore  small.  The  most  common  deform- 
ity is  that  the  upper  portion  of  the  gidlet  ends  below  in  a  blind  sac,  either 


Fig.  217. — Concjenital  Atresia  of  the 
Esophagus.  Diagram  to  illu-strate  the 
condition  foim<l  in  the  body  of  an  in- 
fant brought  to  the  anatomical  denart- 
ment  of  the  Columbia  University  Med- 
ical College.  The  drawings  and  dia- 
gram are  shown  through  the  kindness 
of  Dr.  C.  H.  L.  Putnam.  There  was 
an  atresia  of  the  esophagus  and  an  a)>- 
normal  communication  between  the 
lower  .segment  of  the  esoj)liagU;i  with 
the  trachea. 

A.  Upper   portion   of   the  esophagus 
ending  below  in  a  bliii<l  sac. 

B.  Lower  ix)rtion  of  esoj)liagus  ending 
below  at  C  in  stomach. 

D.  Tracliea. 

E.  Abnormal  communication  between 
trachea  and  esophagus. 


Fig.  218. — Anterior  View  of  Specimex. 

C  Diaphragm. 

C.  Stomach. 

D.  Bifurcation  of  bronchi. 

E.  Abnormal   communication   between  tncbea  i 
pallet. 

F.  Heart. 
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rmal  in  size  or  dilated,  and  usually  intrathoracic.  The  lower  portion  is 
ton  short  and  narrow,  and  may  conununicate  with  the  trachea  by  a  large  or 
rrow  orifice.  Such  Chil- 
ian are  unable  to  swallow; 
empts  at  nursing  are  fol- 
ded by  regurgitation  of 
mI  through  tlie  nose.  Tliere 
ly  be  a  gurgling  sound  dur- 
i;  resj)iration,  when  mucus 
ters  the  trachea  from  the 
mach.  Death  occurs  in  less 
in  a  fortnight,  from  inani- 
n  or  pneumonia.  In  some 
^es  the  esophagus  is  of  nor- 
d  size  and  patent,  but  a 
nmunication  exists  between 
llet  and  trachea.  If  the 
mmimication  is   small   or, 

sometimes  hapi)ens^  does 
t  leak,  no  symptoms  will 
cur.  If  food^  etc.,  passes 
to  the  trachea,  there  will 

attacks  of  coughing  and 
oking,  followed  sometimes 
'  aeptic  pneumonia.  Con- 
nital  strictures  of  esoplia- 
18  are  very  rare,  a  few  cases 
iving  been  observed  at  au- 
psy;  the  individuals  had  a 
?tory  of  difficulty  in  swal- 
wing.      Congenital    dilata- 

)11S   and    diverticula    of   the         Ym.  210.— Posterior  \'ikw  ok  Spkcimen  in  Fig.  218. 

ophagus    are    rare.      They        -^-  hhihI  en<i  of  upi>or  ix>rti<>n  of  guUet. 
in  be  considered  under  Dis-        c*  sulmadf.'"' 

HeS  of  the  i^SOphagUS.  e.    Abnormal  orifice  connecting  trachea  ami  gullet. 


INJURIES   OF  THE   ESOPHAGUS 

Wounds  of  the  esophagus  may  Ix*  produced  from  without — incised,  stab, 
i<l  gunshot  wounds — or  from  within — wounds  caused  by  swallowing  sharp 
'  rough  foreign  bodies,  or  by  the  introduction  of  instrnnumts  into  the  esopha- 
18  for  diagnostic  purposes  or  for  tlu»  extraction  of  forci^^n  bodies.  Some  of 
le  signs  and  symptoms  of  wounds  and  injuries  of  the  esophagus  have  been 
iefly  referred  to  under  Injuries  of  the  Keck  in  General.     Here  tliey  will  be 
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eonsidered  somewhat  more  in  detail.     The  incised  wounds  of  the  esophagui 
in  the  neck,  as  already  noted^  are  regularly  associated  with  injurie?  of  the 
larynx  and  trachea^  and  fretiiientlj  with  injuries  of  important  hlood-vesseb  and  i 
nerv^es.     The  wtninds  being  o|ien   to  inspection,  the  diagnosis  presents,  a»  a  j 
rule,  no  difficulties.     In  stah  and  gimshut  wounds^  on  the  other  hand,  t! 
depth  and  direction  of  the  wound  canal  can  only  be  inferred,  and  the  prei^noe] 
of  a  wound  of  the  esopljagos  may  not  be  recognized  in  the  absence  of  tliel 
escape  of  food,  etc,  from  tlie  wound,  pain  on  swallowing,  or  vomiting  of  bWKLl 
In  these  cases  the  formation  of  an  abscess  or  a  phlegmonous  inflammation  of  I 
the  npck,  and  the  o|jerative  measures  for  its  relief,  may  first  dis<dose  the  iajanr 
to  llie  gtdlet.     Stab  wounds  are  more  often  asscH:*iated  with  injuries  of  tl)e  large  j 
v^essels  than  are  incised  wounds.     Gunshot  wounds  of  the  esophagus  are  often] 
complicaterl  by  dangerous  bleedings  and,  in  the  ease  of  wounds  made  by  rifb 
bullets,  hy  fatal  injury  of  the  vertebne  and  spinal  cord* 

An  unusual  case  of  gimsliot  wonnd  of  the  neck  which  opened  the  esopliagtts  j 
cauic  under  my  observation.  The  patient  was  a  robust  negro  man,  who  wasi 
shot  with  a  .3:2  calil»er  pistol  The  bullet  entered  the  neck  just  at  the  bttrderj 
of  the  jaw  and  one  and  one  half  inch  to  the  right  of  the  median  line,  an 
ranged  downward  and  to  the  left.  He  fell  unconscious,  but  soon  recovered  liim-j 
self  and  was  brought  to  the  hospital.     The  bleeding  was  insignificant.     The 

patient  complaine*!  of  pain] 
on  swallowing.  By  two  X- 
ray  pictures,  one  of  which 
is  here  reprorluced,  the  Hut- 
tenerl  bullet  was  located  n^t- 
ing  u|>on  the  fmnt  of  tk 
transverse  proresses  of  the 
fifth  and  sixth  cenncal  vi-r 
tehrsp  on  the  left  side  of  i^ 
neck.  On  the  third  day  evi- 
dences of  wound  infection 
were  present ;  on  the  fourth 
day  trachcMitomy  was  Jt>ne 
for  the  relief  of  threatening 
asphyxia  caused  by  edenui 
laryngis;  the  bullet  wa^theD 
sought  for  on  the  left  side 
of  the  neck  and  reniovtHJ, 
During  the  search  it  wa* 
found  that  the  esopbugi'* 
had  been  opened  by  the  bullet  along  the  left  border,  and  that  the  escape  of  fooJ 
into  the  tissues  had  caused  the  infection.  No  wound  of  the  air  passages  wa* 
f(*und.  The  cs(»phagus  was  sutured,  and  the  external  woimd  was  partly  A*^ 
and  drained*     No  further  leakage  took  place,  but  the  patient's  recovery  ^a* 


Fig.  220.— X-ray  Pictt?re  of  Bullet  \\'<n  \it 

AGUS  DeSCKIDKD  IN  THE  TeXT.       (AuU  '  J    ^ 
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ehred  by  the  suppurative  inflammation  beneatli  the  deltoid  muscle,  requiring 
icision.     Complete  recovery  followed. 

When  the  wound  involves  both  trachea  and  gullet,  or  larynx  and  gullet,  the 
ounding  of  the  gullet  is  often  indicated  by  the  entrance  of  food  into  the  air 
tssages  and  sudden  attacks  of  choking,  coughing,  and  dyspnea.  When  the  esoph- 
Tis  and  trachea  are  both  completely  divided  by  an  incised  wound,  marked  re- 
iction  of  the  divided  ends  takes  place  downward — ^notably  of  the  esophagus — 
that  the  end  of  the  lower  portion  may  be  drawn  below  the  level  of  the  sternum, 
ounds  of  the  esophagus  and  larynx  or  trachea  may  be  followed  by  a  fistula, 
reiving  one  or  both  canals.  The  diagnosis  of  the  fistuhe  is  simple:  there  is  an 
fape  of  food  and  mucus  through  the  external  orifice.  If  the  larynx  or  trachea 
3  involved  an  air  fistula  is  present,  and  cicatricial  contraction  may  force  these 
tients  to  wear  a  tracheotomy  tube  permanently.  Wounds  of  the  intrathoracic 
rtion  of  the  gullet  are  much  more  apt  to  be  followed  by  mediastinitis,  pleu- 
:is,  pericarditis,  and  fatal  sepsis  than  those  at  a  higher  level.  These  injuries 
e  usually  associated  with  fatal  lesions  of  the  heart,  lungs,  trachea,  great  ves- 
Is,  etc.  The  symptoms  pointing  definitely  to  injury  of  the  esophagus  are  pain 
swallowing  and  the  escape  of  food  from  the  wound ;  there  is  often  extreme 
irst;  there  may  be  hiccough.  Strictures  of  the  esophagus  are  said  not  to 
►How  wounds  of  that  canal.  The  septic  infection  is  accompanied  by  symptoms 
Wch  vary  somewhat  according  to  whether  the  associated  injuries  involve  the 
mg,  the  pleura,  pericardium,  etc.  Injuries  of  the  air  passages  are  indicated 
7  subcutaneous  emphysema,  cough,  hemoptysis,  escape  of  air  from  the  wound, 
irf  dyspnea.  Further  discussion  of  the  topic  will  be  found  under  Injuries  of 
le  Thorax.  The  end  result  of  these  cases  is  usually  death  from  shock,  hemor- 
Ittge,  or  septic  complications. 

RUPTURES  AND  PERFORATIONS  OF  THE  ESOPHAGUS 

Spontaneous  rupture  of  the  esophagus  is  an  exceedingly  rare  accident;  the 
^  reported  cases  have  occurred  during  violent  retching  or  vomiting,  or  from 
Jent  shocks  to  the  body — jumping  down  from  a  height,  for  example.  It  is 
leved  that  in  nearly  all  cases  the  wall  of  the  canal  has  been  weakened  by 
ae  pathological  process.  The  rupture  is  nearly  always  longitudinal,  and 
tirs  just  above  the  diaphragm.  The  pleune  may  also  be  opened.  The 
iptoms  are  sudden  violent  pain,  referred  to  the  epigastric  region  and  back — 
ensation  that  something  has  given  way;  the  patient  usually  passes,  almost 
dediately,  into  collapse.  There  is  the  appearance  of  subcutaneous  emphy- 
la  at  the  root  of  the  neck  from  gas  which  escapes  from  the  stomach  into 

mediastinum,  and  finds  its  way  upward.     Severe  pain,  dyspnea,  a  rapid, 

ble  pulse,  cyanosis,  suppression  of  urine,  extreme  thirst,  hiccough,  and  death 

less  than  forty-eight  hours. 

Perforation  of  the  esophagus  associated  with  disease  of  the  canal  may  occur 

n  without  or  from  within.    The  accident  may  occur  as  a  sudden  rupture  in 
40 
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cases  of  stricture  during  efforts  to  swallow  f<MMl,  or  as  an  iileer«tiro  procf^ 
in  cases  of  cancer,  tuberculosis,  cauterization  with  alkalies,  carl^olic  acid,  hc, 
or  in  other  fornix  of  ulconition.  If  tlio  jH-rforutioTi  hikes  place  siithleiilv  \l^ 
syiiiptonis  are  those  of  rupture-  The  results  are  phle^jjoumous  metiiuitmitii, 
eiiipyeuui,  putrid  bronchitis,  septic  pneuujoiiia,  jH^rieanlltis,  ganjrrcne  of  thf 
lung,  according  to  the  site  of  the  perforation*  In  most  instances  the  perforatiim 
takes  place  uiore  griHluiilly,  and  to  the  original  comlition  there  are  aMnl 
sepsis,  and  tlie  signs  and  svuijitouis  of  the  lesirins  just  niniied.  Perfomliotw 
frtmj  without  cK»eiir  as  the  rcsidt  nf  uialignant  tnuiors  of  the  neighl^iringorcaui, 
from  aeutc  or  chrouic  supjinnUivc  prMcvss4»s  near  the  csephagns,  from  tul^r 
culous   abscesses   of   the   bodies  of  t!io   vertebne,   tuW^rcuhais   or   soppnrannff 

bronchial  glands;  an  am-o* 
risTU  ttf  the  aortn  or  otlnf 
large  vessid  niav  niptrift 
into  the  es(»phagus,  as  may 
also  an  absct^sg  of  tljc  luuf 
or  an  einpyenia.  A  rojh 
ture  of  an  ancuri^ii^  nf 
course,  results  in  iinmr 
diately  fatal  hcniorrk'isf'. 
Bh'eiling  from  tlie  es^nJn- 
giis  cannot  always  be  dif- 
f(^reiitiated  from  p^lric 
!ieuH>rrhaire;  much,  if  ij'« 
alb  *>f  the  bb*od  u.«ii«IIt 
finds  lis  way  into  the  nfoiih 
a(*lj,  and  may  be  $\\\\j€- 
cpiently  vomited.  The  si'H- 
eral  syiuptt»ms  will  U*  tlj<-* 
of  internal  beniorrliai?p. 
If  a  strietnre  exists  Wow 
the  seat  of  the  bl*^linf 
the  bkiTK]  will  find  it;^  wnjj 
into  the  pharynx  and 
coughed  up. 

The  slowly  foniiPil  ]v^| 
forations  from  other  ciai'«clJ 
are  not  always  imuirHJiHtfrj 
ly  fatal;  more  or  Ws  cain-l 
jdetely  walled-off  ]ing  nv- 
ities  may  \fe  fonuecl  in  tkfl J 
mcdiastinnni,  and  &Ur\j\ 
increase  in  size  aud  burrow  in  various  dire(»tions^  cK^casionally  perforatinflf  tha j 
chest  wall.    The  fulkivving  unusual  ease  caiuc  under  uiy  objiervation.    (Sk'HI"-*"! 


Fia.  22 1 ,  —  Dr.  Dn wn-es's  Cast;  of  Eroph acjk At>  Fihtula,  Tlvi** 
man  rK'ntiTt'iJ  rhe  ho^piJul  in  my  isi-rx ici"  in  the  fiiilumn  of 
nw  18,  more  timii  tlir^vyears  Rfter  (hi-  ffirniuLion  uf  tin  arti» 
ficial  opening  into  tho  skinmrh,  Tht're  was  very  iitUe  dis- 
charge f  rum  the  es«:>phagpal  fistula  bthJ  the  pntient  w&n  ahk* 
to  »wbU»)W  footi  llir^iiigh  the  nommL  t^lmnnds  quite  WfJL 
He  had,  howevor,  faili^d  greeilly  in  ]ii*alth.  Th(-  ffftwtromt«iny 
leiikiHi  quite  hinUy.  The  patif^nt  wa,s  weak  mid  einucititfti. 
Dr.  DuwiiOH  did  un  op^mliuii  fnr  the  clof^ure  of  the  lirlitic-iul 
opening  into  the  wtoinnch,  but  tlie  putient  wa«  f%«>  Wi'iik 
tliat  he  diti  not  survise  this  comparatively  attghl  uperatton. 
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'  A  man  presented  himself  for  trfatnient  with  a  tiilxrciiloiis  ulcer  on  the 
er  of  the  slenumij  opposite  the  fourth  costal  cartilage,  which  seemed  to 
bate  with  the  pos- 
Ipface  of  the  stcr- 
,  discharged  a  gmKi 
tiil»eivnloiis  mate- 
scraping  i»peration 
10  improvenient  in 
ition,  and  he  jmssed 
y  care.  Gradually 
fr  he  failed  in  gen- 
th  an* I  hceariie  cop- 
ter he  came  under 
of  Dr.  William  A. 
who  found  a  large 

lus    cavitv    in    the 

*■ 

aum,   from   which, 

inie,  fw>d  was  dis- 

thiis  demon.strating 

lageal    fistula.      A 

Biy  relieved  his 
li  greatly  so  that 
itv  nearly  or  (piite 

and    tlie    oiK'uing 

esnphagxis    closed. 

irere  never  symp- 
esophageal     ob- 


pKiL^tuil  iiM  ula  ill  a  lUtk-  girl,  due  to  tuberculous  iilefrutloii  of 
11  rued ia.'^lmal  giant]  iulo  tlu^  es<>pliagii«,  aiui  Mic  forniaUun 
of  a  Biicciihitpti  enip>'C'tii,tt,  whirh  1  ii|>f  iicU  by  romox'iiie  a 
portkiQ  uf  tlip  third  rib  in  front.  Aa  6oon  as  thi-  child  be- 
gan to  swalloiv  ftxnl  i\  iMirtion  of  it  t^cappd  fmni  llie  dmm- 
a|?€«  opt'iiiiip,.  thus  eHlu1i[]shing  tlu?  diagnosis.  The  child 
fiubsc^iaently  died  of  a  gtincralizud  tubercnhir  peri  torn  lia 
and  exhaustion. 


ler  case  came  nntler  my  ijha^rvuliou  in  10O7.  (See  illustration*) 
child  ten  years  of  age  was  hnmght  to  the  hospital  uineh  emael- 
A  suffering  from  clironic  scepsis;  slie  was  said  to  have  been  ill  for 
)nlhi?.  Pneumonia  had  been  the  diairnosis  niaile;  npon  examining 
IS  fijitnd  that  ehe  had  the  signs  of  iltiid  in  the  upper  part  of  Iter  right 
leriorly.  A  needle  introduced  below  the  clavicle  in  tlie  srr-imd  intc^r- 
lee  witlidrew  ]»us.  Kestvtion  of  the  third  rib  ojiened  a  purulent  col- 
L  the  right  pleural  cavity  of  considtrahlc  .^ize.  Froui  tlie  ojK?ning 
iped  after  the  operation  most  of  the  solid  and  liquid  food  swallowed 
liild.  Efforts  to  pass  instruments  by  the  esophageal  fistula  into  the 
failed,  Tiie  child  coutintud  to  fail  slowly,  A  gastrostomy  was  done, 
joj)e  that  her  nutritiuii  iui*.;ht  l>c  improved;  npon  opening  the  Mly, 
tnberenlona  peritonitis  was  discovered ;  abundant  food  was  given 
the  gastrostomy  openings  but  the  patient  gradually  faded  away,  and 
few  weeks  later. 
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FOREIGN  BODIES  IN  THE   ESOPHAGUS 

Only  thoi^e  fnrei^i  InviHos  wliirli  bet'ome  iiiipiirtt*!  in  tlie  *^ullc*t  are  of  serioitt 
consequent-^ ;  if  tliev  rwich  the  sftunach  tliey  are  u.snally,  but  not  always,  jm^t^ 
per  rcchim  witliont  diffioiilty*  The  bodies  usually  gfiin  an  entrance  thron(»h 
the  iiianth.  The  er»mni<ni(*Ht  urtielt*;^  to  lH*eonie  ini|»a(*ted  are  plates  of  fih» 
teeth  and  pieces  of  bane.  In  addititm  to  these  the  list  is  almost  endk'sa,  mi 
inelude.s  articles  hard  and  soft,  smooth  and  rongh,  an^ilar  and  sharp,  orpnic 
and  inorganic,  in  endless  variety,  swalhnved  by  aeeident  or  design.  (Tiildmi 
and  hmaties  form  a  pretty  large  contingent  of  these  cases,  and  oecasioajiilT 
professional  jugglers.  In  eases  of  stricture,  paralysis,  or  dilatatioa  of  tW 
esophagus,  or  when  the  esophagus  is  sharply  bent  or  pressed  n|K)n  by  a  it 
formity  or  tlie  presence  of  a  tinnor  or  aneurism,  iKxIies  wbieh  ordinarily  wiuld 
find  their  way  easily  into  the  stomach  may  WM>me  lodged. 

Tliere  arc  three  situations  corresponding  to  the  physiological  narrow  pW^ 
of  the  gullet  in  whicli  foreign  bodies  are  iqtt  to  stc»p;  they  are;  (1)  The  iiput 
end  of  t[ie  giillt't,  at  the  level  of  tlie  cricoid  cartilage;  (2)  at  the  level  of  tlie 
I>ifureation  of  the  trachea,  or  a  little  higher,  opposite  the  level  of  the  bonjr 
girdle  of  the  superior  orifice  of  the  thorax;  (S)  at  the  level  of  the  dit* 
phragin. 

1.  Large,  soft  masses,  sncb  as  pieees  of  meat,  potato,  etc,,  are  apt  to  [ 
in  the  upper  end  of  tlie  gullet,  as  already  noted  under  Foreign  Bodies  in  ll 
Larynx.     Large,  bard,  or  irregular  and  sharp  or  angnlar  bodies  als<i  freqia*ntl]i 
lodge  in  this  situaticm,  and  the  same  is  indeed  true  of  slender,  pointt*tl  iKMlie^ 
needles,  pins,  sharp  l>ones,  and  sticks  of  wfjod.    These  latter,  as  they  are  gm] 
by  tlie  iiiuscdes — whether  thf*y  be  included  in  a  l>f^Ius  of  food  or  naked— are 
often  pressed  into  the  inucmis  membrane  by  the  first  niusenlar  movement  <>t_ 
the  act  of  swallowing.     When  a  large?,  hard  body  is  impacted  at  one  of  th^l 
lower  levels,  it  is  fretpiently  because  it  has  Imh'U  pushed  downward  during  m- 
successful  efforts  to  remove  it.  ^ 

2.  Such  bodies  as  pass  the  up|>er  end  of  the  gullet  are  most  apt  to  VNl|n^| 
at  the  level  of  the  entrance  to  the  thorax  or  opposite  the  bifurcation  of  the 
trachea. 

3.  The  spontaneous  lodgioent  at  tlie  level  of  the  diaphragm  is  exccptioi 
under  normal  conditions  of  the  esijphagus. 

The  s}iuptouis  j»roduced  by  tlie  lodgment  of  foreign  bodies  vary  aeennliii 
to  the  size  and  other  physical  characters  of  the  body,  and  according  U)  t 
point  of  lodgment.     They  are  partly  obstruct ive^  partly  due  to  pressure,  m^ 
partly  to  injury  of  the  wall  of  the  gullet  or  surrounding  strnctures*    T! 
effects,  nior(*over,  are  iimtiediate  and  remote.     If  the  body  fills  the  upper  ei 
of  the  gullet  and  presses  upon  the  larynx,  there  will  be  a  choking  sensatiV 
sometimes  severe  dyspnea  and  cyanosis,  invrduntary  efforts  to  swallow,  mi 
retching.     The  diagnosis   in  such  eases   is  not   ditficult;   a   finger  introdoi 
into  the  upjier  end  of  the  gullet  through  the  mouth  will  detect  tbc  botly. 
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X-raj  picture   (Fig.   21(5,  page  601)   sbows  a  fiffy-epnt  silver  piece 
in  tlie  esoj>liagiis  of  a  boj  agt-il  ten,  \\\m  swallnwed  tlu^  cuiii  at*(*idtiitally, 

iptorris  were  noted  except  inability  to  swallow  solid  fiiod.     As  sliown, 

I  Iml^ed  opfxisite  the  upper  Ininler  of  the  .sterniiiii. 

ing  efforts  to  cxtraet  it  the  cfiin  pai^sed  into  the  stomach  and  remained 

ardia,  as  shown  by  the  illiistratiun.     After  waiting  tea  days  I  removed 

Btrc^toniy,    The  Imy  made  an  uneventful  recovery.    If  the  body  is  sharp 
large  enough  to  oc- 

\e  gullet^  there  will 

i  in    tlic   throat,    in- 

by  swallowing,  and 

a   fixed    point.      It 
ly  has  passed  below 

>er  end  of  the  giil- 

paiu  is  usually  re- 

j  the  stornuui^  and 

>o<ly  bns  palsied  im, 

Wounded  the  gnllet 

jassage,    such    pain 

felt  fi>r  several  days, 
to  swallow  fluid  a 
will  be  folhnved 
■at  or  by  more  or 
miete  regurgitation, 

kg  to  tlie  degree  of 

ion*      If   the   gullet 

ided    there    will    Ik* 

or      le^^      bleeding. 

In  ids    and    soft   sol- 
be  swallowed^  while  solid  substances  fail  to  pass  (see  Figs.  21*1  and 

ultimate  results  of  the  impaction  of  hnrd  substances  in  tlie  gnllet  are 
ried.  They  may  remain  quiescent  for  an  indefinite  timCj  and  even 
^ten.  Slender,  sharp  bodies  (needles)  may  perforate  th^  wall  of  the 
Eld  travel  to  distant  parts  of  the  body,  finally  ap]»earing  under  the  in- 
It  In  the  Xew^  York  State  TTnspital  for  the  Insane,  at  Utica,  a  woman 
litted  who  had  been  a  seamstress;  during  her  stay  in  the  lios|iital  tlierc 
i  under  the  skin  of  her  trunk  and  liudts  sewing  nee<lle>i  of  various  sizes; 
ledles  to  the  number  of  several  Inmdred  were  extracted  from  time  to 
t  was  Ijclieved  tliat  tlie  needles  bad  been  swallowed  lH^f(>re  her  entrance 
iospitah  Rough,  angular,  and  sharp  bodies  ordinarily  cause  pressure 
1  of  the  wall  of  the  gullet;  such  ukeraticm  may  be  long  delayed.  The 
ire  various.  The  body  may  finally  perforate  the  wal!  of  any  of  the 
isels  and  cause  fatal  bleeding;  such  Ideeding  is  often  preceded  by  slight 


Fin  lf23,^X-RAT  Picture  hf  a  Tin  \Vhi!*tlk  Km  ,\i  tku  in 
TiiK  EsopHMiirPi  OF  A  Hoy  Atim>  Six.  Uinler  ji  ^(.'ru^ral 
uiiestlu'tie  I  wa»  able  to  pxtrart  the  whislk'  with  a  coin- 
cute  her  wilhout  unicli  dilFiculty. 
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liemorrliagofl,  TIip  prosorice  of  iiloeration  iiiny  ho  inferred  from  puin  am!  t 
Woody,  purulent  diselmrge,  eonghed  or  vomited  np  from  tiniL*  to  tiint^  P^f. 
f oration  into  the  trachea  or  a  bronehus  is  followed  by  putrid  brouchiiis  ^ 
septic  pneumonia.  Perforation  into  the  mediastinum  by  phleiijmonouH  mhtit 
mation.  Tliere  may  also  weur  pbb'irmonous  intlannnation  of  the  e<o|jhapif 
itselfj  periearditis,  enipbysenui,  pyojmenmothorax,  fjeriehoudritis  of  tht*  lar 
ynx,  etc. 

The  diagnosis  of  tlie  presenee  of  a  f<irc'igii  budy  can  often  I»e  made  reaJilr 
frnjti  tlie  liistory  and  the  symptnnjs,  as  aln^adv  described.  It  is,  however,  itM 
desirable  that  the  presience  and  situation  of  the  VmhIv  should  lie  demoristratrii. 
Tl*ere  is  soujetimes  a  doubt  in  the  mind  of  both  surgeon  and  jujtient  unl(s>  i\w 
body  is  passed  per  rcriamy  because  a  body  wliicli  ^vounds  tlie  mneous  njeniln;ii]i 
may  leave  behind  pain  and  soreDess  for  some  days.  If  the  body  is  in  tlw* 
pharynx  nr  upjior  end  of  tlie  gullet,  it  ean  usually  be  felt  with  the  forotliiinr 
or  seen  in  the  laryngoscopic  mirror.  If  it  is  large  and  hard  and  in  the  cervical 
portion  f*f  the  gullet,  it  can  often  be  felt  by  external  palfuition  of  the  nwi, 
usually  upon  the  left  side.  The  sensation  given  to  the  surgeon's  fingers  iiijjv 
be  slight  or  doubtfid,  but  the  patient  will  eomplain  of  distinct  tendeniens  ovtt 
a  fixed  point.  If  the  borly  has  already  eausc^d  ulceration  and  inflaiuniatiiry 
infiltration  of  the  snrrouiiding  tissues,  these  lesions  will  give  tlieir  own  easily 
recognizable  signs  and  symiifoms^pain,  tenderness,  swelling,  induration,  smiw-  I 
times  emj^bysenm,  and  tlie  general  symjitoius  of  se]>sis.  If  it  is  metallic,  it  m\ 
be  located  by  the  X-rays^.  Examination  with  a  full-sized  graduated  lj**agiLM>r 
bulbous  bougie^  with  an  olive-sbaped  tip,  will  usually  dete*'t  an  obstruelion  if 
the  bo<ly  is  h*\v  down.  If,  however,  such  a  Inidy  is  not  so  situated  as  tf)  iiiiit*^ 
rially  narrow  the  canal,  and  is  coated  with  nincns,  the  bougie  may  pass  it  aiiJ 
the  surge<in  may  believe  the  body  has  gone  into  the  stomach.  The  grt^atH 
care  and  gentleness  should  l»e  used  in  the  examination  of  these  cases,  hi 
damage  be  done  to  the  gullet. 

In  examining  with  a  graduated  bulbous  bougie,  the  bulb  of  metal  or  ivorj 
will  give  to  tlie  surgeon's  band  a  grating  sensation,  or  the  like,  when  a  hard 
foreign  body  is  touclied  ;  a  sound,  even,  may  l»e  audible.  The  surgtvin  fsboulJ 
be  careful  that  be  does  not  mistake  the  sonnd  or  sensation  caused  by  the  fthaft 
of  the  instrument  striking  the  teeth  for  that  produced  by  a  body  in  tlie  piWi 
The  teeth  n*ay  l*f?  covchmI  by  a  yjud  of  gauze.  Wlirn  the  ImhIv  is  thus  hn'jit«ii 
its  distance  from  the  teeth  shonld  be  noted  on  the  shaft  of  the  instrnmcfil  A 
very  certain  luetliod  of  examination  is  by  the  use  of  the  esophagnse<»|M\  The 
btnly  Tuay  thus  be  sef^n  ami  iil*^^tacles  to  its  removal  appreciated  and  SMUielitiiH 
overcf^me.  If  the  body  is  small  the  tube  should  be  witlidrawTi  very  slowl v,  W 
the  borly  escajM^  obsfrvatinn  by  the  intervention  of  a  f*nd  of  nincons  membninH. 
irypereiiiia,  wounds,  alirasions,  ulcerations  causi^d  by  the  foreign  botly^  may 
also  be  detected* 
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Acute  and  Chronic  Catarrhal  Inflammations  of  the  Esophagpis. — Acute  and 
•bronic  catarrhal  inflammations  of  the  esophagus  are  neither  of  them  of  much 
ni^ieal  interest.  Acute  catarrh  results  from  mechanical,  thermal,  chemical 
rritation  of  the  mucous  membrane;  is  characterized  by  hyperemia  and  an  in- 
reaised  discharge  of  mucus.  The  patient  sufl^ers  some  pain  on  swallowing  food, 
lie  lesions  can  be  recognized  through  the  esophagoscope.  Chronic  catarrh  is 
)mmon  among  drunkards,  and  may  accompany  benign  or  malignant  stricture 
f  the  gullet  as  well  as  dilatation  and  diverticula.  It  may  accompany  diseases 
f  the  heart  and  cirrhosis  of  the  liver.  The  mucous  membrane  is  thickened; 
lere  is  an  increased  secretion  of  mucus.  Necrotic  and  diphtheritic  inflam- 
lations  of  the  gullet  occur  as  the  result  of  trauma,  as  complications  of  acute 
afectious  diseases,  and  from  an  extension  of  a  diphtheritic  inflammation  of 
he  pharynx.     They  are  interesting  because  they  may  give  rise  to  stricture. 

Phlegmonous  Inflammation  of  the  Gullet. —  Phlegmonous  inflammation  of  the 
(ullet  begins  in  the  submucous  tissue.  It  may  be  localized  or  diffuse.  The 
londition  is  a  rare  one.  It  may  follow  internal  trauma  from  a  foreign  body 
ff  occur  as  an  extension  from  a  similar  process  in  the  stomach  or  the  perfora- 
tion of  the  esophagus  from  without  by  purulent  foci  in  the  vicinity.  If  such 
a  focus  breaks  at  the  same  time  into  the  trachea,  a  fistulous  communication 
between  trachea  and  gullet  may  be  formed.  There  appears  to  be  but  little 
tendency  for  purulent  inflammation  originating  in  the  submucous  tissue  of  the 
nillet  to  perforate  into  the  mediastinum,  pleura,  etc.  Usually  pus  forms  be- 
ween  the  mucous  and  the  muscular  coat  and,  perforating  the  mucous  iiiem- 
rane,  empties  into  the  esophagus  itself. 

Symptoms. — The  condition,  uncomplicated  by  the  presence  of  a  foreign 
ody,  is  not  itself  very  easy  to  recognize.  The  patients  suffer  from  dysphagia, 
ain  referred  to  the  sternum  and  back,  constitutional  depression  and  fever, 
:>metimes  nausea  and  vomiting.  If  the  abscess  breaks  into  the  gullet,  there 
lay  be  cough  and  expectoration  or  vomiting  of  pus.  If  the  process  could  be 
iagnosticated  it  might  be  possible  to  incise  a  localized  abscess  through  the 
sophagoscope.  In  the  case  of  an  impacted  foreign  body  this  has  been  done 
»y  v.  Hacker,  with  a  favorable  result. 

Cauterizations  of  the  Esophagus  by  Corrosive  Liquids. — When  swallowed  by 
iccident  or  design,  the  caustic  alkalies  and  acids  cause  a  violent  inflammation 
►f  the  esophagus.  The  associated  injuries  of  the  mouth,  larynx,  and  stomach 
'Te  often  so  severe  as  to  produce  death  from  shock,  from  the  specific  action 
>f  the  poison,  from  perforation  of  the  stomach  or  esophagus  with  resulting 
^ritonitis  or  mediastinitis,  etc.  The  history,  the  characteristic  bums  of  the 
^iMcous  membrane  of  the  mouth  and  pharynx,  the  ap])earance  of  the  eschars, 
Vendor  (carbolic  acid),  the  intense  pain,  vomiting,  and  constitutional  symp- 
^ms,  render  the  diagnosis  easy.  The  condition  is  interesting  from  a  surgical 
^int  of  view  in  those  milder  cases  where  the  patient  survives,  the  sloughs 
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separate,  and  cicatricial  contraction  follows  with  the  production  of  a  stri<:?^/^ 
of  the  gullet.     (See  Stricture  of  the  Esophagus.) 

Syphilitic  TJlceration  of  the  Esophagus. — Syphilitic  ulceration  of  the  esopk- 
gU3  is  rare.  Most  cases  occur  as  a  gummatous  infiltration  and  ulceratioao/ 
the  lower  part  of  the  pharynx  and  upper  part  of  the  gullet,  giving  rise  to 
characteristic  symptoms  and  signs  which  are  recognizable  on  inspection.  Upon 
healing  they  may  cause  stricture.  In  the  absence  of  confirmatory  signs  else- 
where it  would  be  difficult  to  discriminate  between  syphilitic  and  other  forms 
of  ulceration  of  the  esophagus  at  its  deeper  portions  except  through  the  admin- 
istration of  iodid  of  potash  and  the  use  of  the  esophagoscope. 

Tubercular  Ulceration  of  the  Esophagus. — Tubercular  ulceration  of  the 
esophagus  is  a  rare  condition.  The  cases  mentioned  under  Perforations  of  the 
Gullet  might  properly  be  classed  as  a  tuberculous  invasion  of  the  esophagus 
from  without,  arising  probably  from  a  tuberculous  bronchial  gland.  Supe^ 
ficial  and  deep  tubercular  ulcerations  of  the  gullet  have  been  described  asso- 
ciated with  other  tubercular  lesions  and  tubercular  ulcerations  of  the  upper 
end  of  the  gullet  associated  with  tuberculous  ulceration  of  the  pharynx.  The 
symptoms  may  be  marked  dysphagia  and  pain,  or  in  some  cases  symptoms 
have  been  wanting. 

Peptic  TTlcer  of  the  Esophagus. — Round  or  peptic  ulcer  occurs  only  at  the 
lower  end  of  the  gullet,  near  the  cardia.  It  is  a  rare  condition,  supposed  to 
be  due  to  causes  similar  to  those  producing  ulcer  of  the  stomach.  The  synip- 
tonia  also  are  similar — pain  and  vomiting  of  blood.  If  the  ulcer  jwrforates, 
niediastinitis,  empyema,  gangrene  of  the  lung,  pyopneumothorax,  etc.,  maj 
follow;  if  it  heals,  stricture  or  pocketing  of  the  esophagus.  The  diagnosis 
with  the  esophagoscope  would  be  possible. 

Stricture  of  the  Esophagus. — Obstruction  of  the  esophagus  may  be  produced 
by  lesions  of  the  wall  of  the  gullet  itself,  internal  causes,  or  by  pressure  from 
without,  external  causes.  The  strictures  produced  by  internal  causes  may  he 
divided  into  inflammatory  and  cicatricial  strictures,  such  as  follow  the  inges- 
tion of  caustic  alkalies  and  acids,  or  ulcerations  due  to  syphilis,  peptic 
ulcer,  or  ulceration  from  the  pressure  of  a  foreign  body,  or  phlegmonous 
esophagitis;  strictures  due  to  malignant  growths  (carcinoma),  spasmodic  stric- 
ture, and  congenital  stricture. 

Obstruction  of  the  gullet  may  also  be  produced  by  the  presence  of  a 
foreign  body  in  the  esophageal  canal,  by  diverticula,  and  by  polypoid  or  other 
benign  tumors  which  obstruct  its  lumen  without  producing  a  true  narrowing 
of  its  caliber.  Of  the  true  strictures,  by  far  the  most  frequent  causes  are  cica- 
tricial contraction  following  the  ingestion  of  caustic  alkalies  and  acids,  and 
carcinoma  of  the  gullet,  the  latter  being  more  frequent.  Those  produced  hy 
syphilis,  ulceration  from  pressure  of  a  foreign  body,  are  rare.  Stricture  i^^ 
peptic  ulcer  is  exceedingly  rare.  The  cicatricial  strictures  following  canter 
izations  occur  uiost  commonly  at  the  three  physiological  narrow  places  already 
mentioned.    The  same  is  true  of  mali^ant  strictuires, 
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Cicatricial  strictures  may  be  valvclike  or  membranous,  annular  or  tubular, 
ording  to  the  depth  and  superficial  extent  of  the  destructive  process  preceding 
ir  formation.  The  esophagus  above  the  level  of  the  stricture  is  often  dilated, 
wording  to  V.  v.  Hacker,  the  narrowest  cicatricial  strictures  occur  at  the  lower 
tion  of  the  gullet.  When  the  destructive  process  has  involved  the  entire 
*kness  of  the  gullet  and  [Kiriesophageal  adhesions  have  formed,  there  may 
iir  angular  deviations  in  the  direction  of  the  tube.  In  these  cases  a  false 
sage  is  easily  made  by  the  incautious  introduction  of  a  bougie.  In  some 
?s  the  gullet  at  the  entrance  to  the  stricture  or  in  the  course  of  a  tubular 
cture  nuiy  be  softened  or  ulcerated,  and  in  these  situations  also  false  pas-  , 
es  are  easily  produced. 

Spasmodic  strictures,  with  the  exception  noted  under  Cardiospasm,  occur 
neurotic,  usually  hysterical,  individuals.  Congenital  strictures  are  rare, 
n-  have  been  occasionally  observed  at  autopsy  as  valvelike,  membranous  pro- 
ions  of  the  mucous  membrane  of  tlie  gullet  in  individuals  who  have  given 
istory  of  difficulty  in  swallowing.  The  external  causes  of  obstruction  of  the 
let  are  acute  inflammatory  infiltration  or  abscess  in  the  surrounding  parts, 
sses  of  lymph  nodes,  often  tubercular  or  due  to  Hodgkin's  disease;  new 
wths,  of  the  thyroid  or  other  structures  in  the  neck,  especially  those  which 

malignant,  me<liastinal  growths,  aneurisms,  especially  of  the  arch  of  the 
la,  and  deformities  of  the  spine. 

Symptoms. — The  most  prominent  symptom  of  all  strictures  is  difficulty 
swallowing  food.  If  the  obstruction  occurs  suddenly,  there  may  be  total 
ibility  to  swallow.  If  the  obstruction  is  high  up,  the  effort  to  swallow  is 
lowed  by  immediate  regurgitation  through  the  nose  and  mouth.  If  lower 
Miy  an  interval  may  elapse  before  regurgitation  occurs.  If  the  obstruction 
slowly  formed  the  symptoms  gradually  increase  in  severity.  Cases  of  cica- 
cial  stricture  following  the  ingestion  of  caustics  are  at  first  of  an  acute 
lammatory  character.  The  obstruction  may  be  more  or  less  marked ;  eflForts 
swallow  are  attended  by  severe  pain.  As  the  acute  inflammation  subsides 
'symptoms  of  obstruction  may  entirely  pass  away,  to  be  followed  by  gradually 
reasing  difficulty  in  swallowing  which  may  not  appear  for  many  months, 
1  is  not  attended  by  pain.  Fluids  and  soft  solids  are  usually  most  easily 
dlowed,  and  these  patients  learn  to  chew  their  food  very  thoroughly,  to  eat 
y  slowly,  and  to  swallow  small  quantities  at  a  time.  Dilatation  above  the 
cture  often  occurs,  and  food  accumulates  in  the  dilated  part;  a  catarrhal 
(lition  is  then  established,  with  frequent  regurgitation  of  foamy  fluid  mixed 
h  food  and  of  thick,  stringy  mucus,  causing  much  annoyance.  The  material 
urgitaled  contains  no  free  hydrochloric  acid.  The  position  of  the  stricture 
y  be  accurately  located  by  the  patient  or  not.  For  example,  he  may  locate  it 
tlie  root  of  the  neck  when  in  r<»ality  it  is  much  lower  down.  As  the  ob- 
iction  increases  the  nutrition  begins  to  sufl^er,  and  a  severe  grade  of  emacia- 
1  and  anemia  is  finally  reached,  ending  in  death  from  starvation  uiilesg 
ei  is  afforded, 
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Spasmodic  Strictures  of  Nervous  Origin. — Spasmodic  strictures  of  nervous 
origin  are  characterized  in  most  instances  by  variability  in  the  degree  of 
obstruction  which  is  at  times  absolute  and  at  times  slight  or  absent  There 
are  usually  present  marked  symptoms  of  a  neurotic  or  hysterical  habitus.  The 
spasm  has  usually  appeared  suddenly.  Profound  disturbances  of  nutrition  are 
rare,  but  have  been  reported  in  a  few  cases.  I  have  recently  seen  a  case  in  a 
highly  neurotic  young  man,  who  informs  me  that  he  has  eaten  no  sr)lid  M 
for  three  years.  He  is  fairly  nourished,  and  a  full-sized  bougie  passes  readily 
enough  into  the  stomach  after  the  spasm  at  the  upper  end  of  the  gullet  has  been 
overcome  by  gentle  pressure.  A  special  form  of  spasmodic  stricture  was  de 
scribed  by  v.  Mikulicz  under  the  name  of  Cardiospasm.  The  condition  is 
attended  by  a  spasmodic  closure  of  the  cardiac  end  of  the  esophagus,  such 
that  food  does  not  properly  pass  into  the  stomach.  Eccentric  hypertrophy  and 
dilation  of  the  lower  portion  of  the  esophagus  follows,  with  retention  and 
decomix)sition  of  food,  and  chronic  inflammation  of  the  gullet  The  quantity 
of  food  retained  in  the  gullet  may  amount  to  as  much  as  half  a  liter.  The 
disease  occurs  during  middle  and  advanced  life,  and  ends,  if  imrelieved,  in 
death  from  inanition.  In  some  instances  carcinoma  of  the  gullet  has  devel- 
oped and  ended  life.  The  differential  diagnosis  from  carcinoma  can  only  he 
made,  according  to  v.  Mikulicz,  by  the  esophagoscope.  It  could  readily  be 
made  through  a  gastrotomy  wound. 

Diagnosis. — The  most  important  aid  in  the  diagnosis  of  the  presence,  seat. 
and  caliber  of  a  stricture  is  examination  with  esophageal  bougies.  One  stltH-ts 
a  cylindrical  bougie  of  full  size,  or  even  a  soft-rubber  stomach-tube,  or  a  p^^l- 
sized  olivary  bougie,  such  as  would  pass  in  a  normal  gullet ;  by  this  means  the 
depth  of  the  stricture  is  determined,  and  certain  possible  errors  are  avoided. 
A  slender  instrument  might  be  caught  in  a  fold  of  mucous  membrane  or  in  a 
valvelike  stricture,  or  a  pocket,  while  a  larger  one  might  pass.  After  the 
depth  of  the  stricture  has  been  determined,  instruments  of  smaller  calil^er  are 
introduced  until  one  is  foimd  w^hich  enters  or  passes  the  stricture.  Usually 
when  the  instrument  has  entered  the  stricture  it  will  be  firmly  grasped  by  the 
cicatricial  tissue,  and  although  its  further  progress  is  possible,  it  will  k  \vith 
a  distinct  sense  of  resistance  that  the  bougie  is  moved  either  onward  or  v.itli- 
drawn.  When  the  obstruction  of  the  esophagus  is  due  to  the  pressure  of  en- 
larged glands,  a  mediastinal  tumor,  or  other  external  cause,  the  instrument 
may  enter  the  narrowed  portion  with  difficulty,  but  once  it  has  passed  the 
obstruction,  its  further  progress  or  withdrawal  is  not  opposed.  According  t'^ 
V.  Hacker,  in  such  cases  a  soft-rubber  stomach-tube  may  pass  more  easily  than 
a  firm  instrument.  In  passing  an  instrument  through  a  narrow,  tortuou?, 
or  eccentrically  placed  stricture,  notably  when  the  gullet  is  dilated  alx've,  a 
good  deal  of  patience  may  be  necessary  to  engage  the  point  of  the  instriinH^nt 
in  the  orifice.  In  such  cases  the  bougie  is  withdrawn  a  little,  then  advance<l. 
rotated  gently,  inclined  to  one  w^all  of  the  gullet  or  the  other,  etc.  The  sur 
geon  thus  learns  the  peculiarities  of  that  particular  case. 
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Tf  an  olivary  instriniiPiit  is  iisod  the  length  of  the  strietiired  portion  may 
sunietiines  be  tleterniiueil.  The  olive  once  it  lias  passed  the  stricture  moves  easily 
hack  and  forth.  Upon  withdrawal,  the  stricture  will  grasp  the  shoulder  of  the 
olive  and  offer  a  resistance  throiigliout  a  greater  or  less  distance.  If  tliere  be 
several  strictures,  it  will  he  inipossilde  to  determine  tlie  caliber  of  the  lower 
ones,  unless  they  he  narrower  than  those  almve  or  until  the  lr|^IKT  ones  liave  been 
dihiti'd.  If  a  soli(!  lioiii^it*  can  be  moved  more  or  less  freidy  fron*  side  to  side 
nliove  the  stricture,  a  dihitatifin  of  the  gnllrt  is  prubahly  jnrstnit. 

l)n-rKin:xTiAi.  Dia(»nosis  Bktwfen  CirATinriAL  ani*  ^lALn;NANT  Stric- 
TviiK    OF    Till-:    Ks(jpHA(jiT8.— Differcmtial    tliagnosis    between    eieatrieial    and 
iiialii^ant    slrictiire    may    be    arrived    at 
from  a  variety  of  data.     We  n^ay  prop- 
erly consider  here  the  clinical  history  of 
earcinoiiia   of   the   esophagns.      The   dis- 
ease <:K?ciirs  in  advanced   life,  is  rare  be- 
fore  the  fortieth  year;    more   than  half 
tlie  eases  oeeur  after  fifty  years  of  life; 
inen  are  nu^re  often  aife<'tcd  than  wt>inen 
ill    the    pri^p^irtiun    nf    tlnve    or    four    to 
one.      The  flat  epitheliabeelled  caiict^r  is 
the    eoimnon    type;    cylinder-eel l<"d    and 
other    fi^rms    are    rare*      The    pliysiidi>g- 
leal    liar  rowings   are    favorite    sites.      In 
most  eases    the   tumor   originates   in   the 
gullet,  occasionally  as  an  extension  fmnj 
cancer   of  surrounding  strnctures.      The 
relative  freqneney  of  the  disease  in  dif- 
ferent  ]  port  ions   of   the  guilrt    is   as   fol- 
lows:   Opposite    the    bifurcation    of    the 
trachea,   at    tlie   Irvel    of    the   diaphragm 
at    the   cardia,    in   the   neek^    in    the   or- 
der given.     Tbe  tumor  may  Ik*  small  or 
niassive^    a    portion   of    tlie    caliber   only 
may    be    the  seat    of   the    disease    in    its 
early  stages,  nsually  the  entire  eireumferenee  of  the  tnbc  is  cancerous.     Sec- 
ondary tniuors  often  form  in  the  lymph  nodes  at  the  root  of  the  neck  and 
ill  the  mediastinum.     True  metastases  may  occur  in  the  liver.     The  duration 
I  of  life  may  l>e  less  than  a  year  from  the  first  symptoms  or  may  l>e  as  long 
;  as  two  years.     Tlie  symptoms  are  grarlually  increasing  difficulty  in  swallow- 
ing; pain,  a  common  hut  not  invariable  symptom;  emaciation,  which  is  pro- 
gressive, ending  in  eaeliexia  and  death  from  inanition,  or  from  other  causes; 
among  them  jK^rforation  into  the  j>lenra,  followed  by  septic  or  putrid  pleuritis; 
into  the  trachea,  with  septic  jmeumonia,  pntrid  bronchitis,  or  gangrene  of  the 
Inng;  into  the  aorta,  or  other  great  vessel,  with  death  from  hemorrhage;  septic 


Fto.   224. — ^  Canokr    of   the    JCbophaous, 

♦SHtJWINO      IhLATATHi^r     OV    THK     GULLET 

AMOVE  THK  Stkictiiik.  Perforation  of 
the  gullet  wtiich  oauaed  li  put  rid  m«li- 
astiiihis  frojii  which  I  lit*  ptilieiit  died. 
Tlip  (.Mjint  uf  Hlrieture  is  iii  A.  (N*»w 
York  Hospital,  Palbolagical  Department.) 


616  THE  ESOPHAGUS 

thrombosis  of  a  vein  and  pyemia.  The  dysphagia  is  progressive.  Solid  food, 
soft  solids,  and  finally  fluids,  are  s\val]owed  with  difficulty,  and  are  regurgi- 
tated at  once,  if  the  stricture  is  high  np;  after  an  interval,  if  lower  down. 
With  the  food  thick  mucus  is  regurgitated  in  quantity,  sooner  or  later  streaked 
with  blood,  indicating  ulceration.  The  regurgitation  may  occur  quietly  and 
without  effort,  or  be  accompanied  by  retching.  When  ulceration  occurs,  pa^ 
tides  of  tumor  tissue  may  be  brought  up;  such  ulceration  may  be  acompanied 
by  sloughing  of  tumor  tissue,  and  a  temporary  increase  in  the  caliber  of  the 
gullet  with  improvement  in  the  dysphagia  and  in  the  general  condition.  Com- 
monly the  ulceration  is  accompanied  by  putrefactive  changes  and  a  fetid  breath. 

Pain. — In  some  cases  pain  or  discomfort  may  Ix;  felt  before  obstructive 
symptoms  are  manifest.  The  pain  may  be  of  a  dull  or  of  a  sharp,  tearing  char- 
acter. It  is  increased  by  swallowing,  during  which  severe  spasmodic  pain 
may  occur.  The  pain  may  be  referred  to  the  back,  or  to  the  root  of  the  neck,  or 
may  be  felt  in  the  back  of  the  neck  and  radiate  into  the  shoulders.  It  is  some- 
times felt  at  night.  In  some  cases  pain  is  absent,  and  in  no  case  is  it  a  symp- 
tom of  great  diagnostic  value. 

Emaciation  and  Weakness. — Emaciation  occurs  early  in  the  disease  as 
well  as  loss  of  strength,  and  is  usually  more  rapid  than  is  the  case  with  cica- 
tricial strictures.  When  the  tumor  ulcerates  there  is  added  chronic  sepsis 
with  an  evening  rise  of  temperature.  When  the  tumor  has  infiltrated  the  m- 
rounding  tissues  there  may  be  symptoms  of  pressure  on  the  cervical  sympa- 
thetic, usually  on  the  left  side,  drooping  of  the  eyelid,  smallness  of  the  pupil 
which  reacts  but  slowly  to  light,  and  retraction  of  the  globe.  Pressure  on  or 
involvement  of  the  recurrent  nerves  may  cause  more  or  less  severe  dyspnea, 
as  may  also  involvement  of  or  pressure  upon  the  lower  end  of  the  trachea  or 
the  left  bronchus.  In  making  a  diagnosis,  the  age  of  the  patient,  if  over 
forty;  absence  of  a  history  of  chemical  or  mechanical  trauma;  absence  of  the 
signs  of  aortic  iiueurism ;  the  frequency  of  the  disease  in  males;  the  history 
of  progressive  dysphagia ;  emaciation  and  loss  of  strength — strongly  favor  a 
malignant  growth.  Syphilitic  strictures  are  rare.  They  are  usually  situated 
in  the  upper  part  of  the  gullet.  A  history  of  infection  may  be  obtained.  Their 
progress  is  slow^er;  ulceration,  if  present,  usually  heals  under  large  doses  of 
iodid,  the  subsequent  history  Ix^ing  that  of  cicatricial  stricture.  Enlargement 
of  lymph  nodes  at  the  root  of  the  neck  is  absent. 

Physical  Examination. — A  tumor  or  thickening  of  the  gullet  can  onlyl^ 
felt  if  the  cancer  is  above  the  sternum.  Enlarged  hard  glands  at  the  root  of 
the  neck  in  conjunction  with  symptoms  of  progressive  obstruction  favors  a 
malignant  growth.  Examination  w^ith  bougies:  Usually  a  bougie  of  suitahle 
size  will  detect  an  obstruction  more  or  less  marked.  Exceptions  are  cases  m 
which  the  tumor  does  not  surround  the  gullet;  cases  in  which  sloughing  of  the 
tumor  has  occurred.  Some  bleeding  often  follows  even  the  most  gentle  intr^^ 
duction  of  the  bougie,  and  if  a  hollow  bougie  with  a  lateral  eye  is  used,  i^i' 
ments  of  tumor  tissue  may  be  brought  away.     Under  the  microscope  tliese  may 
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mfirm  the  diagnosis.  By  means  of  direct  examination  through  the  esophago- 
ope,  the  differential  diagnosis  between  cicatricial  and  malignant  stricture 
possible.  The  white  areas  and  bands  of  scar  tissue  are  very  different  in 
ipearance  from  the  infiltrated,  ulcerated  surfaces  of  cancer.  The  raw  surface 
covered  by  vascular  granulations,  which  bleed  freely  and  readily,  or  with 
ml  necrotic  tissue.  In  cases  of  cancer  it  is  usually  possible  to  nip  off  a  bit 
I  tissue  by  means  of  a  suitable  forceps  for  microscopic  examination,  thus 
itablishing  a  j)ositive  diagnosis  at  once. 

Spasmodic  stricture  in  the  up])cr  portion  of  the  gullet  can  usually  be 
fcTrcome  by  gentle,  patient  effort  with  a  full-sized  bougie.  If  necessary,  the 
atient  may  be  anesthetized.  Cardiospasm  can  best  be  recognized,  according 
)  V.  Mikulicz,  through  the  esophagOvScope.  Pressure  upon  and  even  true  stric- 
jre  of  the  gullet  may  be  caused  by  tuberculous  glands  situated  near  the 
ifurcation  of  the  trachea,  forming  adhesions  to  or  rupturing  into  the  gullet, 
'lie  condition  might  be  recognized  by  other  evidences  of  tuberculosis  and  the 
sophagoscope.  New  growths  of  the  thyroid  as  a  cause  of  obstruction  are 
asily  recognized  if  malignant.  Mediastinal  tumors  and  aneurism  as  a  cause 
f  obstruction  must  be  recognized  by  their  physical  signs  or  by  the  X-rays. 
t  is  to  be  remembered  that  tumors  do  not  cause  obstruction  unless  they  sur- 
oiind  or  infiltrate  the  gullet.  In  old  people,  thickening  and  hardening  of  the 
posterior  portion  of  the  cricoid  cartilage  may  give  rise  to  difficulty  in  swal- 
owing.  It  is  to  be  recognized  by  digital  examination  of  the  pharynx,  by  lar- 
Tigoscopic  examination,  and  by  the  passage  of  bougies. 

Dilatations  of  the  Esophagus. — Dilatations  of  the  esophagus  occur  above 
trictures,  whether  cicatricial  or  malignant,  as  well  as  in  cases  of  cardiospasm. 
They  are  to  be  recognized  by  the  symptoms  mentioned  under  cardiospasm — 
lamely,  regurgitation  of  undigested  food  and  catarrh  of  the  gullet.  Further, 
'}'  the  extraordinary  mobility  of  instruments  in  the  dilated  portion  and  the 
liiRculty  of  reaching  the  stomach.  A  positive  diagnosis  of  the  exact  condition 
an  be  arrived  at  only  through  the  esophagoscope.  As  already  suggested  in 
Pgard  to  diverticula,  an  X-ray  picture  taken  after  the  patient  has  swallowed 
quantity  of  bismuth  emulsion  would  be  a  useful  aid  in  the  diagnosis.  The 
allowing  procedure  was  proposed  by  Rumpel  as  a  means  of  differentiation 
Ptween  diffuse  dilatation  of  the  esophagus  and  diverticulum:  A  tube  is  intro- 
uced  into  the  stomach.  This  tube  is  perforated  laterally  here  and  there,  a 
*cond  tube  is  introduced  into  the  dilated  portion  of  the  gullet,  colored  fluid 
'  then  injected  into  this  second  tube.  If  the  fluid  returns  by  the  tube  in  the 
omach,  a  dilatation  is  present;  if  only  by  the  second  tube,  a  diverticulum. 

Siyerticnla  of  the  Esophagus. — A  localized  distention  of  the  gullet  with 
*e  gradual  formation  of  a  sac  of  greater  or  less  extent,  lined  by  mucous  mem- 
''ane  and  blind  at  its  distal  end,  is  known  as  a  diverticulum.  Zenker  divided 
iese  pouches  into  two  groups,  according  to  their  causation:  Diverticula  aris- 
ig  by  pressure  from  within,  "pulsion  diverticula";  diverticula  arising  from 
"action  upon  the  gullet  from  without,   "  traction  diverticula."     They  may 
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further  be  divided  for  purposes  of  description  into  those  occurring  in  the 
upper  and  lower  parts  of  the  esophagus  respectively.  Diverticula  are  rare 
conditions. 

Pulsion  Diverticula  of  the  Uppee  Portion  of  the  EsoPHAcrs.— 
These  occur  more  often  in  men  than  in  women.  Tlicy  rarely  cause  symptoms 
until  middle  life  or  later.  The  bulging  of  the  wall  of  the  gullet  usually 
begins  on  the  posterior  wall  and  a  little  to  the  left  of  the  middle  line,  and 
in  this  type  is  always  opposite  the  level  of  the  cricoid  cartilage.  It  has  been 
found  that  in  this  situation  the  longitudinal  muscular  bundles  are  thinner 
than  elsewhere,  and  it  is  assumed  that  the  occurrence  of  a  bulging  at  this 
point  is  favored  by  frequent  gagging,  vomiting,  and  jxjrhaps  by  other  causes— 
i.  e.,  trauma.  The  sac  varies  in  size  from  a  pouch  as  large  as  the  end  of  one's 
finger  to  a  cylindrical  or  pear-shaped  sac  many  inches  in  length,  which  may 
extend  into  the  thorax.  The  pouch  is  lined  by  mucous  membrane,  which 
may  be  eroded  or  ulcerated  from  prolonged  irritation  and  pressure  from  its 
contents  of  decomposing  food.  A  more  or  less  complete  investment  of  muscular 
fibers  surrounds  the  sac.  The  pouch  usually  forms  on  the  left  side  and  hangs 
down  alongside  of  or  behind  the  gullet  a  variable  distance.  The  orifice  in 
the  gullet  may  be  as  large  as,  larger  or  smaller  than,  the  caliber  of  the  gullet 
itself. 

Usually  no  symptoms  are  produced  until  the  pouch  has  reached  a  consid- 
erable size,  so  that  food  is  retained  in  it.  As  a  further  increase  takes  place, 
the  pressure  of  the  distended  sac  tends  to  keep  the  normal  orifice  of  the  pilkt 
closed,  thus  producing  dysphagia.  The  symptoms  arc  slowly  developed.  They 
vary  in  different  cases.  The  patient  usually  has  some  difiiculty  in  swallowing 
hard,  soft,  or  liquid  food,  as  the  case  may  be.  He  has  a  sensation  of  pressure 
and  discomfort  in  the  neck  while  eating  and  after.  He  may  learn  to  eat 
slowly  and  with  the  head  in  a  certain  position,  or  to  make  certain  movements 
while  eating,  or  to  press  with  his  finger  upon  some  fixed  point  in  the  ntvk 
during  the  act  of  swallowing.  Sometimes  the  first  few  mouthfuls  are  swal- 
lowed with  difficulty,  later  food  goes  down  readily.  Sometimes  the  condition 
is  reversed.  He  suffers  from  regurgitation  of  considerable  quantities  of  mucus 
into  the  pharynx.  He  vomits  after  eating;  this  vomiting  may  be  simply^ 
regurgitation  of  small  quantities  of  unchanged  food  accomplished  without  much 
effort,  or  there  may  be  quite  violent  gagging  and  retching ;  in  either  case  relief 
follows.  Meanwhile  the  appetite  remains  good,  the  patient  has  no  real  gastric 
distress. 

After  a  time  observation  may  show  that  the  vomited  matters  consist  of 
fragments  of  food  eaten  several  days  before;  such  material  has  a  stinkin?? 
putrid  odor,  contains  lactic  acid,  but  no  hydrochloric  acid.  The  patient's  breath 
becomes  offensive.  The  time  may  come  when  the  food  distends  the  sac  and 
compresses  the  gullet  in  such  a  manner  that  no  food  enters  the  stomach.  By 
external  pressure  in  the  neck  the  patient  may  be  able  to  empty  the  sac  partly 
or  wholly,  or  by  drinking  water  and  throwing  it  up  again  he  may  wash  it& 
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contents  out,  and  wlirn  it  is  emptied  small  quantities  of  food  mav  reach  the 
stoinaelu  Wlien  tliis  Btage  is  reacljed  serious  disturbances  of  nutrition  occur. 
S»HM«*times  the  initrid  euiiteut^  of  tlie  sac  are  rt^pirti^itated  and  swallowed 
agaiu ;  if  a  portion  reaehos  the  siomaclij  in<ligestitju,  feruientative  clian^es, 
vomiting,  diarrhea,  flatulence,  toxemia  are  added  to  tlie  other  symptoms.  With 
Bueh  a  history  the  dia^o.sis  of  a  diverticiduru  h  rendered  |)roUabIe,  A  physical 
exaiuinatii^n  slmws  the  ]>resenee  of  a  swelling  in  the  neck  in  about  half  the 
easef?,  and  mauipulatinn  and  pressure  njwtn  the  swelling  forces  its  contents  into 
tlie  pharynx. 

Kxiuiiiuation  willi  hnii(;ies  may  give  valuable  information.     When  the  sac 
is  full   tlie  hnii^ie  will  usually  enter  it  ratluT  than  the  gullet.      The  h«iugie 
passes  a  certain  distance  easily  auil  stops.     The  end  remains  freely  movable. 
The  l>o!igie  uiny  sniiietirnes  l>e  felt  in  the  iieek,  usually  to  the  lefl  nf  the  midrlle 
line.     A  siihsoipieut  atteuipt  to  puss  tlie  hoiigie  into  the  stomach  may  snccecd. 
If  the  hongie  once  enters  the  tme  route  to  the  stomaeli  it  passes  easily  without 
cd>struetinn.      If  the  lumgie  lies  in  the  iHittoui  of  the  divertieiiluni,  it  must  Ik* 
"^^'ithilrawn  the  entire  h^ngtli  of  the  mie  Wfore  it  cim  engage  in  the  orifice  of 
the  gullet  leading  to  the  stomaeli.     If  the  passage  of  the  bougie  were  opposed 
Ijy  a  mere  fold  of  mucus  membrane,  hy  a  s\iu metrical  dihitatic»n   (ectasia), 
or  liv  a  tortuous  canal  tlirougb   a  stricture,  a  slight  withdrawal   an<l    suhse- 
cpient  advance  might  sutliee  to  overcome  the  dittieulty.      These  charaeteristicg 
serve  to  distiugnisli  the  condition  from  strictures,  malignant  or  benign.     Wlien 
the  ill  vert  ieulum  is  well  developeil^  it  often  liapjiens  that  the  dinn^t  route  down- 
ward fnmi  the  ]iharynx  leads  into  the  sac,  while  the  (nx^ning  of  the  esophagus 
is  a  mere  slit  or  small  orifice  on  its  anterior  wall;  under  such  conditions  it  is 
necessary  that  the  sac  sin  mid  he  emptied  before  a  Iwrngie  can  he  uiade  to  pasg 
into  the  stntnacli.     In  the  etfort  to  enter  the  esojihagns  witli  a  !)ougie  the  instru- 
ment should  lie  passed  into  the  hack  of  the  pharynx  and  the  patient  told  to 
gwallow;  the  esnjiba^'eal  opening  may  tlien  for  an  instant  l>ecome  patent,  and 
the  liougie  may  find  its  oritif>e.     The  differential  diagnosis  Iw^tween  dilatation 
and  a  diverticulum  hy  means  of  two  tubes,  one  in  tlie  stomach,  the  other  in 
the  divertieulimi  or  dilatation,  has  already  Ix^en  mentioned.     By  causing  the 
ptitient  to  swallow  hisniuth  emulsion  the  situation  and  extent  of  a  diverticulum 
might  be  nuule  out  hy  its  skiiigra[>hie  sliadfnv. 
'         Dkkp-seaticd  l)i\KijTiriTLA. — Deejvseated  diverticula   from  distention  are 
exceedingly  rare;  a  few  r^nly  have  U'cn  described.     Xo  tumor  is  formed  in  the 
neek.     The  ]iatients  have  a  sense  of  oppression  after  eating,  vomitings  which 
occurs  wilhout  nausea  after  eating,  and  may  lie  produced  voluntarily  by  clos- 
ing   the   larynx   and    hriuging   into    aetion    tlie    muscles    which    compress    tlie 
tlioritx*     There  is  gradually  increasing  dysphagia,  and  finally  disturbances  of 
nutrition.     The  diagnosis  can  sometimes  he  made  with  a  hongie  having  a  tip 
f^bafK:^]  like  a  catheter  conde  (an  ell)0wed  catheter).     Such  an  instrument  may 
is^ornetinies  l>e  made  to  enter  tlie  stomach  or  the  divertienlum  at  will  by  chang- 
ing the  direction  of  the  curved  tip.     The  character  of  the  vomited  material  is 
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similar  to  that  already  descrilvcd.  The  X-rays  and  the  two-tube  test  with 
eolored  fluids  may  also  give  information,  as  already  mentioned. 

Traction  Diveriicula. — Traction  diverticula  have  only  slight  surgical 
interest,  since  they  seldom  produce  sym])toms  per  sc,  and  are  usually  discov- 
ered at  autopsy.  They  arise  for  the  most  part  from  the  anterior  wall  of  the 
esophagus,  opposite  the  bifurcation  of  the  trachea,  and  are  due  to  cicatricial  con- 
traction of  adhesions  formed  between  the  wall  of  the  gullet  and  inflamed  or 
broken-do\\Ti  bronchial  glands  tlie  seat  of  tuberculosis  or  other  inflammatory 
focus.  A  funnel-sha])ed  pocket  may  thus  be  formed  in  the  wall  of  tlic  gullet, 
usually  of  small  size,  with  the  apex  of  the  funnel  directed  upward  or  to  one 
side,  rarely  downward.  Eviden(»es  of  a  further  increase  in  size  by  dilatation 
from  within  have  been  observed  in  a  few  cases.  The  surgical  interest  of  the 
condition  is  that  perforation  of  the  gullet  may  take  place  by  ulceration  from 
without  or  by  the  lodgment  and  pressure  of  a  foreign  lx)dy  from  within. 
The  diagnosis  of  such  a  diverticulum  might  l)e  made  through  the  esopha;,'0- 
scope. 

New  Orowths  of  the  Esophagus. — By  far  the  most  frequent  and  important 
new  growth  occurring  in  the  gullet  is  c.^.ncer.  The  symptoms  and  diagnosis  have 
already  l)een  sufiicieutly  described.  Of  the  other  new  growths  may  lie  men- 
tioned cysts,  pa])illoma,  fibroma,  myoma,  lijwma,  sarcoma.  They  are  not 
common  tumors,  and  with  the  exception  of  papilloma  and  sarcoma,  rarclv  pve 
rise  to  symptoms.  Cases  are  on  record  where  large  papillomata  have  fonne«i 
and  have  caused  slight  difliculty  in  swallowing.  The  papillomata  closely 
resemble  cutaneous  warts.  The  diagnosis  could  be  made  through  the  esophagi 
scope  or  by  the  passage  of  a  fenestrated  lx)ugie  and  tearing  off  a  bit  of  the 
papillomatous  growth  for  examination.  Sarcoma  occurs  in  various  fonns,  and 
in  tlie  situations  comuionly  the  seat  of  cancer — i.  e.,  at  the  U])]x?r  end  of  the 
gullet  and  op]x>site  the  bifurcation  of  the  trachea.  The  symptoms  are  chirtly 
those  of  obstruction  and  of  hemorrhage,  which  may  be  fatal.  I{u])ture  into  the 
trachea  is  not  uncommon  in  the  advanced  stages  of  the  disease. 

Polypoid  Growths  of  the  Esophagus. — Polypoid  growths  of  the  esoph- 
agus may  he  fibromata  or  fibromyomata.  They  occur  most  commonly  at  the 
upper  end  of  the  gullet,  and  grow  from  the  posterior  wall  occasionally  at  lower 
levels.  They  are  rare  tumors.  If  small,  they  give  no  symptoms.  If  large, 
symptoms  occur.  They  have  been  ol)served  in  men  and  women,  more  often 
in  men,  and  develop  during  middle  age  or  later  in  life.  They  are  iisuallv 
pedunculated  tumors  of  cylindrical  or  elongated  pear  shape,  and  may  reach  a 
considerable  size.  As  they  hang  down  the  gullet,  swallowing  movements  tend 
continually  to  lengthen  the  tumor  by  traction.  The  spnptoms  are  moderate  dys- 
phagia, a  sensation  of  the  presence  of  a  foreign  body,  sometimes  a  palpable,  mov- 
able tumor  in  the  nock.  If  they  are  coughed  up  into  the  pharjTix,  they  may  ove^ 
lie  the  larynx  and  cause  sudden  choking  and  even  asphyxia.  Compression  d*"^ 
not  cause  regurgitation  of  food  into  the  pharynx  (difference  from  diverticula). 
They  may  cause  vomiting  or  a  desire  to  vomit  after  eating.     During  an  act 
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vomiting  they  may  be  coughed  up  into  the  pharynx,  and  have  been  observed 
such  a  length  that  they  actually  himg  out  of  the  patient's  mouth.  The 
rface  of  the  tumor  is  covered  with  mucous  membrane,  frequently  found 
toriated  or  even  ulcerated  from  the  constant  meclumical  insults  to  which  it 
exposed.  In  those  cases  where  the  tumors  are  not  coughed  up  into  the  phar- 
lx  the  diagnosis  can  be  made  by  means  of  the  esophagoscope.  Ordinarily  the 
agnosis  is  quite  simple,  and  in  cases  where  the  tumor  habitually  inhabits  the 
larynx  or  mouth,  can  be  made  on  inspection,  or  by  the  aid  of  the  larjTigoscopic 
irror,  or  by  palpation  with  the  forefinger. 
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CHAPTER 

THE  THORAX 

DEFORMITIES   OF   THE   THORAX 

Deformities  of  ihe  tliorax   iiiuy   bt!  ctjngeiiitui  or   acquired.     The  woml 
common  types  are  enumerated  below. 


Congenital  T>EFciRMrTiFS  of  TirE  Thokax 

Defonnitiea  of  tlie  Sterimm.— The  slernuni  may  be  eongenitally  al)!*pnt  Tb 
spua?  ln^twcrn  tlie  ribs  may  be  oeeiipied  by  fibrous  tissue,  or  by  a  xbin  ineit 
bnmoiig  layer  only.     Tbe  bone  may  be  fissnrecl,  tlie  fissure  being  ciiuiplcte  << 

pnrtial.     There  may  be  one  or  ni<t 


Fio,  226. — A  Congenital  Dkpohmity  of  Twrn  Ster- 
num, Showing  Marked  Fi:nnrl-Shapki>  De- 
PKr.HHiON,  The  roimu-niiiice  of  the  cliiltj  m  alHo 
chametf  rif*tic  of  enlHTRij'il  tuiusilH.  Jind  iicJeTioidrs  of 
the  pharynx  for  which  ronHiticm  he  entered  llie 
hoBpiUl.     (New  York  Ho?»pitiil  coUectioti.) 
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rrnmd   or   oval    boles   in   t' 
Tlie  xipboid  earfilage  nui 
or  perforated.     Bnt  one  Interal  hall 
of  tbe  sternum   may   bc»  •' 
These  defunniti<»s  are  oi 
surgical  interest,  and  tlier 
tiuTi   riHjnires  no  desr- 
dtfLets  of  tbe  stem  nil.   , 
CMirnpHnied  by  hernia   nf 
Funuc^l-shaped     depn*^bi«    oj 
Invvor    part   of   the    slemn-    - 
as  a  eoti^enilal   defc*et  K%i 
causation  and    mdf*[H^ndi  t 
pa  tbf  ^Ir>«fieal     cond  i  t  ii  ni. 
foruiify   may  be  eliirbf  or 
A  typieal  ease  is  shown  in  the  ^1*  I 
liistriiticai   fsre   Fi^.    295), 

Congenital  Defects  of  the  ffih 
—There     may     be     snpcn 
ribs.     (See  Cervieiil  Kib. )    Om^^  i 
more  ribs  may  be  wantin?  ■•  ''     " 
perfectly  deveb»ped,  endi:  _ 
orly  at  the  axilhiry  line,  for  exan" 
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Fio,  226  — Defobmity  of  the  Thorax  Following  Empy- 
ema. (Rcnj>sevelt  HoapUAl,  collection  of  Dr.  Charles  Mc- 
Burney.) 


ien  a  rib  is  wanting, 

ie  is  occupied  by  a 

llesa  deit>e  layer  of 

fissue.     The  dingno- 

fiJent  on  palpntiun, 

es  on  insi>eeti4in.    If 

Ifth  rib  is  wimtitiir, 

jra  iniglit  be  opened 

in  incisions  nsed  for 

J  tbe  kidnej.      One 

I  riba  may  be  fused 

j  or  unite  to  arHcu- 

h  but  one  cartilage, 

k)  Kidnrv.) 

^nital  Defects  af  the 
of    the    Thorax. — 

tal    deftH^ts    of    the 
of   the   thorax   are 

be  most  common  is 

br  iinperfc*ct  development  of  the  jR^etoralis  majon     Tbe  clavieiilar  por- 

!>rnetinies  absent.     Tbe  pectoralis  miner,  tlie  serraliii?  niagnus,  and  the 

intercostal  muscles  may  also  be  cnn- 
genittdly  absent.  Such  defects  may 
be  associated  with  absence  of  cer- 
tain ribs,  defects  of  tbe  sternum, 
and  with  iui perfect  development  of 
I  he  skiu  and  uuderlyiiiiij  s<:»ft  parts. 
Acquired  Beformities  of  the 
Thorax. — Acquired  deformities  of 
I  lie  thorax  may  be  the  result  of 
injury  ur  of  disease.  Rachitis, 
scoliosis,  and  P*>tl\s  disease  of  the 
spine,  chrouic  brnm-hiti:^  and  cm- 
pby^^euui  of  the  hmgs,  empyema 
with  collapse  of  the  linig — all  give 
rise  to  more  or  less  typical  deform- 
ities, and  the  same  may  be  said  of 
habit nal  tight  lacing  of  stays  among 
young  women.  Rachitic  deformity 
of  the  thorax  is  often  associated 
with  enhirgcd  tonsils,  ad*^ni>ids  of 
thr^  pharynx,  and  deformities  of 
^    the  nasal  fossa.     The  deformity  is 

JtsEASE.  (New York  Uo^pitaiCoikcLiuuj         sometimcs    spoken   ol    as       pigeon 
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breast  '*  or  ^^  cljieken  breast,"  "  jKH^tiis  eiirinatum."  The  anteroposterior  depli 
of  the  thorax  h  inerensetl,  the  transverse  diminished,  except  at  its  lower  juri 
(See  Raeliitis.)  Tlie  deforiHity  of  the  thorjix  aec^oinpanyi ng  chmnie  broDchitii 
antl  enipliyseiua  eoiisisLs  in  a  general  expansion  of  the  thorax  by  the  increase 
in  size  of  Inngs,  sneh  tluit  the  thorax  assumes  almost  a  cylindrical  or  barrrl 
i^hapo.  The  defnriiiity  is  tjiiite  eoniiiion  ainonji^  elderly  laboring  men  Avho  suff^-r 
fniiii  eln't»nie  hruiiehili^.  The  acquired  deformities  accompany ing  dLdcaie^  of 
the  spine,  etc.,  are  descrilK^d  imder  their  appropriate  headings. 

Hernia  of  tlie  Lung,^ — ^l*r<>hiiwe  of  the  lung  through  ofienings  in  the  vail? 
of  the  tliorax,  the  result  of  truuuia,  are  readily  recoguizahle.     If  ibe  lung  yr<r 


j  it,,  ^'^s,      l>j.i'Hi\ntv   "I    iiiK  Thorax  from  von  .Iakm.k'?-.  Anemia. 
(New  York  HoajiiluL  Medical  service.) 

trudes  in  an  0|>en  wuiiiid,  the  character  of  the  lung  tissue  is  evident  on  mp^ 
turn.  Sucli  lung  tissue  may  he  imnual  in  ajjpearance  if  rci-ently  pntlajw^L 
If  intlamed,  it  will  he  <'overed  whh  a  fihrino-puruleiit  exudate  and  hc|ui(i2iHL 
If  strangulated,  it  may  l*e  gangrenous.  If  the  prolapse  is  sulxnitaneous,  the 
tumor  is  elasticj  etimpressihle^  can  he  red  need  ^  witli  the  sensation  of  an  enipliv- 
seniatons  crackling,  and  unk*ss  the  lung  is  strangulated,  vesicular  breathing 
may  be  beard  over  it  on  auscultation.  True  hernia  of  the  lung  may  be  coa- 
genital  or  ae(piire<l.  Tlie  coiigmital  hernia*  are  very  rare.  The  lung  Tiiay 
protrude  into  iIjc  neck  alongside  the  trachea,  l>et\veen  the  ribs  at  tlie  junction 
of  the  ribs  with  their  cartilages,  through  congenital  defects  in  the  stemnm. 
Souietinies  as  a  congenital  defect  the  limg  is  displaced  from  its  normal  situ- 
atiou  in  fjart,  and  jirotrudes  externally  or  internally,  as  into  the  peritoneal 
cavity.  The  condition  is  Ivnown  as  ectopia  of  the  lung,  and  is  distingiusM 
from  hernia  hy  the  fact  that  rn  the  la1t<T  a  normally  placcnl  lung  prf>tnnlea 
through  some  normally  weak  |dace  in  the  (iHiraeic  wall,  which  has  lurn  f"^ 
tlier  wetikcoed  by  injury  or  disease.  Acquired  hernia  occurs  as  the  n:*j*ult  of 
chnmie  bronchitis  and  enipliyscimi^  and  from  violent  spasms  of  cougliing,  u 
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in  wbooping-cH)ugli,  etc*  The  |n>iiit?i  i>f  jjrotnit^ion  are  fixe  root  of  the  neck, 
at  tlie  juiu^fion  of  the  ribs  with  their  eartihiges,  and  the  iiitereostal  spaces  in 
front  of  the  thorax 


IKJimiES  OF  THE  THORAX   AND  ITS  CONTENTS 

SlTBCUTANEOUS    InJURTKS 


Contusions  of  the  thorax  arise  from  vfirioiig  kinds  of  Wiint  violence ;  Wows, 
falls,  and  erusliing  injuries  of  all  c!ei;ni^s  of  severity.  So  lun<]^  as  the  soft  ]iarts, 
Eskin,  siilMnitaneous  tissnea,  ant!  niiiseles  ahnie  arc  iujiireil,  while  the  wall 
pf  the  thorax  and  its  contents  escape,  the  si^s  and  syniptoiiis  are  those  of  siiii- 
mle  contusions  iiierely^ — namely,  pain,  soreness,  and  teiideniesSj  increased  by 
bnotion  if  the  nuisclea  are  injured,  together  with  swelling  and  ecchyiHOsis 
Idue  to  tlie  presence  of  extravasated  hliMid*  The  more  serious  injuries  of  the 
[thorax,  such  »s  fHllow  ''  riin-over  "  accidents,  falls  from  a  height,  being  caught 
flietween  tlie  InifFers  of  railway  cars,  etc.,  are  coinmnnly  alteude<l  by  fractnrc«( 
lof  the  ribs  and  the  i^teriiiim,  and  injuries  of  (lie  tluprneie  cnntents,  the  lungs 
and  trachea^  the  pleura,  tlie  heart  and  great  vesscds,  the  dinphragui  and  esoph- 
[agiis.  The  injnries  to  the  vis(*era  mny  be  cansed  by  the  broken  ends  of  frac- 
itured  ribs,  or  the  sternnm  or  the  viscera  may  be  cruslied  between  the  anterior 
thoraeie  w^all  and  the  spine  by  simple  eonij>ression.  If  the  thorax  is  suddenly 
and  violently  compressed  while  the  glottis  is  cl<>sed  the  lungs  may  burst.  The 
thoracic  viscera  withstanil  slow  and  griidual  compressiun  i-emarkahly  well  witli- 
ont  grave  injury.  The  sudden  vioh-ut  conipressinns  are  oftc*n  ass4:K?iated  with 
similar  injuries  of  the  abdmninal  viscera,  rupture  of  tlie  liver,  the  stomach, 
intestine,  kidney,  spleen* 

The  organs  most  eonmionly  injured  are  the  lungs;  their  laceration  is  ac- 
companied by  Weeding,  ivith  the  production  of  hemothorax,  heniopnenmotborax, 
pneumothorax,  and  if  the  parietal  pleura  is  also  torn,  by  subeutaneous  e^mphy- 
sema.  In  these  eases  einphyseuia  arises  from  fracture  of  ribs  and  laceration  of 
the  pulmonary  and  parietal  ])leura.  It  is  easily  I'ccognized  by  the  diffuse  swelling 
and  the  unmistakable  subcutaneous  crackling  on  p;d]iatickn.  Eniphyseiua  in  the 
tissues  of  the  medlastinuiii  causes  syni|>toms  of  eouipression  of  the  heart,  lungs, 
etc.,  dyspnea,  oppression,  a  rapid  heart,  etc.  Cough  with  expectoration  of 
foamy  Wood  is  a  eonumm  symptoTn.  D€*]iending  upon  tlie  gravity  of  the  injury 
the  general  symptoms  will  vary  greatly.  After  slight  injuries  the  general 
symptoms  will  he  absent  or  trifling;  in  severe  cases  marked  shock  vd\l  !«?  pres- 
ent,  a  feeWe  pulse*  cold,  clannuy  extremities,  dyspnea,  cyanosis,  or  paleness  of 
the  face,  hurried,  sufwrfieiab  labored  or  irregular  l>reathing,  and  orthopnea.  A 
Tcry  marked  sign  present  in  numy  of  the  most  severe  cases  fif  thoraf^ic  eouipres- 
sion is  a  difTnsed  dusky  ecchpnotic  discoloration  of  thr^  tlioraeic  wall  extend- 
ing upward  srmietimes  on  to  the  neek  and  face,  and  in  some  cases  accompa- 
nied by  eceh^iuosis  into  the  octdar  conjunctiva.     Minute  punctate  hemorrhages 
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can  be  seen  in  the  skin  over  some  areas.  The  appearance  somewhat  reseinUea 
the  post-mortem  discoloration  seen  upon  the  dependent  portions  of  the  body 
some  hours  after  death.  The  sign  indicates  a  very  serious  injury.  If,  in 
addition  to  the  injury  of  the  lung,  the  heart  and  great  vessels  are  crushed  or 
wounded,  the  condition  of  shock  ends  rapidly  in  death.  If  the  injury  to  the 
thoracic  viscera  is  moderate  while  the  alxlominal  organs  are  also  ruptured,  the 
alnlominal  symptoms  ma^'  be  most  marked. 

If  the  diaphragm  is  ruptured  there  will  be  severe  pain  and  dyspnea  with 
costal  respiration.  A  remarkable  case  of  this  kind  is  shown  in  the  illustration, 
a  drawing  made  at  the  autopsy  of  a  man  who  had  died  some  hours  after  a 
crushing  injury  of  the  thorax.  He  was  brought  to  the  Hudson  Street  Hos- 
pital in  a  condition  of  shock,  from  which  he  did  not  rally.  The  stomach  and 
a  considerable  portion  of  intestine  were  found  as  shown  in  the  pleural  caritj, 


Fig.  229. — Ruituke  of  the  Diaphragm,  Prolapse  of  the  Stomach  and  a  PoRTIO^f  op  the  IvT«rm.'B 
INTO  THE  Pleural  Cavitv.     (Hudson  Street  Hospital.)     (Drawing  by  Dr.  B.  S.  Barringw.) 

where  they  had  found  tlioir  way  through  the  ruptured  diaphragm.  The  co^' 
dition  was  not  suspected  during  life.  Cases  of  this  kind  have  survived  for 
long  periods,  the  condition  only  being  recognized  at  autopsy.  In  other  cai^ 
death  has  followed  the  introduction  of  an  aspirating  needle  into  the  holloa 
abdominal  viscera,  contained  in  the  thorax,  for  purposes  of  exploration,  the 
physical  signs  being  those  of  jmcnimothorax.  The  degree  of  subcutaneous 
enii)hysema,  common  enough  in  cases  of  extensive  rupture  of  the  hmg  an<l 


ctiliar  cliseulonUion  al- 
idy  ineJitioiicd.  He  livxd 
reral  days,  siifFering  from 

r,  cjaiKL^is,  ami  dysp- 
with  bloody  exptM^-to 
UoD.  The  einphyHeiiiu 
ntinually  iiiiTeat^c-d,  T\n^ 
lotugnipli  \\m  made  alxiut 
ur  hours  before  death. 

Physical  Signs. — Fnen- 
otiiorax,  hemothorax,  be 
iDptieiimothorax,  and  their 
mbination,  ^ivo  the  physi- 
cal signs  ijf  tbest*  condi- 
ioui* — namely,  the  affeett'd 
iJe  «tf  the  cheat  is  eular^cd 
nd  is  more  or  less  (loin- 
Jetely  i  m  m  o  bile.  T  he 
mn  impulse  is  displaced. 
Wal  fremitus  is  gre:*iitly 
Wuinished  or  ahnliislied. 
6iH!iission  over  the  aifeet- 
side  usually  gives  a 
gh-pitehed  tyuipimic  note, 
fry  rarely  flatness  or  dull- 
M5S.    If  hlood  be  also  prcs- 

itj  as  is  usually  the  case,  there  will  he  flatness  or  dullness  up  to  the  level  of  the 
lid;  by  chan|2;iDg  the  position  of  the  patient  this  dullness  may  eliauge  its  iwsi- 
r>ii.  On  auscultation  there  is  absence  of  breatlnng,  or  very  feeble  breathing 
rcT  the  aff'eeted  side;  the  respiratory  sounds  on  the  uninjured  side  are  loud  and 
"caggerated.  On  coughing  or  taking  a  deep  breath  tlie  sound  known  as  metallic 
nkle  may  be  present ;  the  voice  often  has  a  jieeiiliar  metallic  quality.  The 
f^Mn  S4:»uud  is  sometimes  prest^nt.  It  is  elieited  in  the  fullowiug  immner:  The 
Urgeoti  places  his  ear  on  the  patient's  tliorax  posteriorly  while  an  assistant 
•olds  a  coin  on  the  skin  of  the  front  of  tlie  chest  and  strikes  it  with  another 
*>in.  A  characteristic  metallic  eelioiug  sound  is  thus  protluced,  which  is  unmis- 
akftble.  In  the  jirestmce  t>f  fluid  the  sucussion  or  splashing  sounds  may  be 
iii«rd  by  placing  tlie  ear  against  the  thorax  and  shaking  the  patient  Thia 
*>und  may  sometimes  be  lu^ard  by  t!ie  patient  himself,  or  be  audible  to  bystand- 
t's^  Tlie  abdominal  viscera  nuiy  lie  disjilaced  downward,  so  tluii  tlie  nppf?r 
Kifder  of  liver  duUaesjS  U  displaced  even  as  low  tis  tho  costal  margin  in  front* 


FiG.  230,  —  Stnicei  A\[:' II  s  iMJiiv-rMv  ntfiM  Fjiactuhr  of 
Sevkral  Ribs,  Ruptuke  uf  IUith  Lu.nos,  (Auilior's  co\- 
leutioti,) 


i 


628 


Subphrenic  PncEinothorax  and  Subphrenic  Pyopnenmothorax, — An  accumiiU- 
tiou  of  gas  or  of  gas  and  [nis  between  the  liver  mid  the  diaphragm  may  simu- 
late true  pneiHMotliurax*     »Sueh  a  eiillertioii  maj  form  as  the  result  of  traumatic 

or  pathological  perforation  of  the 
hollow  viscera  of  the  abdomen,  or 
might  aceouipany  a  subphrenic  ab* 
seess  from  any  cause  if  gasogiaiic 
liaeteria  were  present  in  the  eiu* 
date.  It  will  rarely  hap^mi  in 
traumatic  cases  that  the  citflJilioo 
simulates  a  pneumothorax  so  close- 
ly as  to  lead  to  diagnostic  erw. 
The  signs  of  peritonitis — paiu^  air 
dominal  rigidity,  vomiting,  etc— 
together  with  the  history  of  llie 
injury,  will  usually  p<_iint  definite- 
ly to  an  al)dominal  origin.  Tie 
ilifferentlal  points  are  as  follows; 
History  of  an  abdominal  injury 
or  disease,  absence  of  cough,  ei- 
[teetoratlon,  and  dyspnea;  «b«sen*T 
of  marked  displacement  of  the 
heart ;  the  presence  of  normal  'if 
nearly  normal  breathing;  vob 
and  vix*al  fremitus  over  the  tipper 
portion  of  the  thorax.  A  sharp 
line  of  demarcation  above^  !»■ 
tween  the  normal  lung  resonaDM 
and  the  tympanitic  resonance  be^ 
low,  normally  m-eupied  by  livur  dullness;  marked  displacement  of  the  Hver 
downward.  Over  the  tympanitic  area  below;  absence  of  voicje  and  vocal 
fremitus,  (Fr*r  further  discussioUj  see  Diseases  of  the  Abdomen,)  In  usiog 
an  aspirating  needle  for  the  deleniiinatiou  of  tlie  presence  of  blood  or  pas 
in  the  pleural  cavity,  it  is  to  he  borne  in  mind  that  serous  or  purulent  fluii 
and  fluid  blot>d  can  rt^adily  l>c  drawn  tli rough  a  needle  of  moderate  size.  This 
is  not  true  of  clotted  blood,  which  can  only  l>e  dra^^n  through  a  very  h^ 
needle  or  trocar,  and  tliat  witli  diflieulty,  if  at  all,  except  through  a  jijou-erful 
steam  or  compressed-air  exhaust  pump.  A  little  may  be  obtained  usnallj 
as  a  plug  in  the  interior  of  tire  needle,  and  may  suffice  for  a  diagnosis,  B 
is  furtlier  to  Imp  reim*m)>ered  that  a  needle  thrust  into  the  hm*r  niav  rnttT 
a  vein,  and  tlius  create  n  possible  err^r  in  diagnosis.  The  su1)cutane<ms  in- 
juries of  tlie  lung  are  only  rarely  folic twed  by  pneumonia  or  by  empyema. 

Commotio  thoracica — Concussion  of  the  Thorax. — Under  this  title  are  A^ 
scribed  wrtaiu  cases  of  sudden  compression  of  the  thorax,  attended  by  to 


Fio  231.  —  Dfcr<»u%ti  II  ny  vuk.  IHofiAX  Folkowivg 
Kmpykma.  (New  York  liotsipititl,  t><*r\ iee  u(  L  A 
8iiiii!!ion.) 
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rmptoms  of  shock,  sometimes  immediately  fatal,  in  which  no  lesions  of  the 
loracie  viscera  arc  found  to  account  for  the  symptoms.  The  condition  has 
?en  accounted  for  in  various  ways — irritation  of  the  pncumogastrics,  paralysis 
F  the  sympathetic,  and  compression  of  the  heart.  The  symptoms  are  those  of 
lock;  there  is  a  marked  fall  of  blood-pressure;  coldness  and  paleness  of  the 
irface  of  the  iKKly;  sometimes  unconsciousness;  shallow  respiration.  Death 
lay  take  place  at  onc*e.  In  case  of  survival,  the  patients  recover  quite  rap- 
lly — in  minutes,  hours,  or  a  day  or  two.  The  sii^s  and  symptoms  of  lesions 
f  the  viscera  are  absent.  It  is  probable  that  in  many  fatal  cases  lesions  were 
resent  but  unrecognized. 

Wounds  of  the  Thorax 

Wounds  of  the  thorax  may  be  divided  into  penetrating  and  nonpenetrating. 

Nonpenetrating  Wonnds. — Nonpenetrating  wounds  of  the  thoracic  wall  may 
»e  incised,  stab,  punctured,  lacerated,  and  gunshot  wounds.  They  are  rarely 
erious  injuries  unless  infected.  Serious  hemorrhage  is  only  likely  to  occur 
"Tom  injury  of  the  internal  mammary  or  intercostal  arteries.  The  diagnosis 
>f  incised  or  contused  and  lacerated  wounds  is  to  be  made  by  insj)ection.  The 
liagnosis  of  ncaipenetrating  stab  and  punctured  wounds  is  to  be  made  from 
the  history  of  the  injury,  the  character  of  the  weapon  producing  it,  the  pres- 
ence or  absence  of  bleeding,  or  the  formation  of  a  hematoma,  and  the  absence 
of  the  signs  an<I  symptoms  of  injury  of  the  thoracic  viscera. 

Gunshot  Wounds  of  tiik  Wali,  of  the  Thorax. — A  bullet  moving  at  a 
low  velocity  may  produce  a  mere  contusion  of  the  skin  and  subcutaneous  tissues. 
It  may  pcmetrate  but  a  short  distance  and  remain  palpable  under  the  skin, 
it  may  strike  a  rib  or  the  sternum  and  cause  a  fracture  without  jx?netrating; 
siieh  a  fracture  may  wound  the  pleura  and  lung.  The  probable  diagnosis  of 
a  nonpenetrating  wound  can  often  be  made  from  the  absence  of  symptoms. 
One  or  more  X-ray  pictures  may  aid  in  the  diagnosis.  A  peculiar  class  of 
pmshot  wounds  are  those  in  which  the  bullet  strikes  the  chest  wall  and  is 
deflected  by  a  fascial  layer,  a  tendon,  or  a  bone,  and  travels  a  greater  or  less 
distance  along  the  chest  wall  without  penetrating,  to  emerge  or  lodge  at  a 
point  perhaps  opposite  to  the  point  of  entrance,  giving  the  impression  that  it 
has  passed  through  the  chest.  Signs  and  symptoms  of  injury  to  the  viscera 
are  absent.  In  the  absence  of  bleeding,  infection,  or  other  indication  for  inter- 
ference, such  wounds  had  bettor  l)e  let  alone ;  nothing  is  to  be  gained  by  explora- 
^on,  and  much  harm  may  be  done.  If  exploration  becomes  neccr-sary,  the 
^Pper  extremity  should  be  placed  in  the  position  it  occupied  when  the  shot  was 
'^ivetl;  thus  the  track  of  the  bulh^t  may  1m^  more  easily  followed. 

Wounds  of  Vksskls. —  The  Inicrnal  Mammary  Artery, — The  int(»rnal 
'Mammary  artery  may  be  wounded  in  stab  and  gunshot  wounds.  The  injury  is 
^ften  associated  with  wounds  of  the  jx^ricardium,  heart,  pleura,  and  lung, 
i^ccording  to  the  character  of  the  external  wound  the  bleeding  may  take  place 
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externally  or  into  the  mediastiniini,  pleura,  or  pericardiiiin,  causing  syniptoras 
of  dyspnea,  disturbances  of  the  pulse  from  compression  of  the  heart,  the  signs 
of  hemorrhage,  etc.  The  artery  runs  downward  parallel  with  and  close  to  the 
border  of  the  sternum  from  the  third  intercostal  space  to  the  level  of  the  sixth 
or  seventh  costal  cartilages,  where  it  divides  into  its  terminal  branches  to  the 
anterior  abdominal  wall  and  the  diaphragm.  It  is  usually  accompanied  by 
two  veins.  If  the  bleeding  is  external,  the  diagnosis  is  to  be  made  from  the 
anatomical  site  of  the  wound  and  the  occurrence  of  rapid  arterial  hemorrhage. 
Statistics  of  uncomplicated  wounds  of  the  internal  mammary  treated  bv  a 
double  ligation  show  a  mortality  of  over  ten  per  cent.  In  untreated  cases  the 
mortality  has  been  very  high. 

Wounds  of  the  Intercostal  Arteries. — Wounds  of  the  intercostal  arteries, 
though  not  as  dangerous  as  those  of  the  internal  mammary,  may  yet  I*  seri«nis 
or  fatal  injuries.  Stab  and  gimshot  wounds  are  the  most  frequent  caii^^es, 
fractures  of  ribs  being  rarely  accompanied  by  bleeding  from  these  vessels. 
The  intercostals  are  often  wounded  during  excision  of  portions  of  ribs,  but 
here  the  control  of  the  bleeding  is  a  simple  matter. 

Wounds  of  the  Pleura  and  Lung. — In  stab  and  gunshot  wounds,  injury 
of  the  pleura  and  lung  are  common.  The  bleeding  may  take  place  externally, 
or  into  the  pleura,  or  both.  If  externally,  it  will  be  brisk  arterial  Hee<ling. 
If  the  pleura  or  pleura  and  lung  are  also  wounded,  the  blood  may  be  mixed 
with  air,  and  escape  only  during  expiration,  the  blood  and  air  being  sucked 
into  the  pleura  during  inspiration.  Emphysema  may  be  present  around  the 
wound.  If  the  bleeding  occurs  into  the  pleural  cavity,  there  will  be  sipis  of 
hemo-  or  hemojineumothorax,  dysjmea,  and  the  symptoms  of  hemorrhage.  Such 
bleeding  may,  of  course,  come  from  a  wounded  lung.  If  there  is  rcas(»n  to 
suspect,  from  the  character  and  situation  of  the  wound,  that  dangerous  hemor 
rhage  is  going  on  from  an  intercostal  artery,  the  diagnosis  should  be  confinned 
by  enlarging  the  wound,  resecting  a  rib,  if  necessary,  in  order  that  a  ligature 
may  be  properly  applied  to  the  vessel. 

Penetrating  Wounds  of  the  Thorax. — Penetrating  wounds  of  the  thorax  may 
involve  the  pleura,  the  lung,  the  pericardium  and  heart,  the  great  vessels,  the 
trachea  and  esophagus,  and  the  diaphragm.    Wounds  of  the  costal  pleura  alone 
occur  from  fractured  ribs.     If  uncomplicated,  the  injury  is  rarely  attended  by 
any  symptoins  other  than  pain,  cough,  and  a  little  dry  pleurisy,  which  may  he 
rcToiniizcd  by  fine  friction  rales  heard  on  auscultation  over  the  injury.    The 
occnrn^ncc  of  subcutaneous  emphysema  over  a  simple  fracture  of  a  rib  indi* 
cat(*s  an  injury  of  the  lung.     Open  wounds  of  the  thorax  may  be  incised,  stab 
or  gunshot  wounds;  less  commonly  they  are  lacerated  wounds;  these  latter  ate 
coiiniioiily  cmiscd  by  groat  degrees  of  violence;  such  have  been  caused  by  & 
blow  of  the  j)jnv  of  a  powerful  wild  beast — a  bear,  a  lion,  tiger,  etc. — or  frcAn 
crushing  injuries.     Peu<*trating  wounds  involving  the  costal  pleura  alone  ate 
less  coiimion  than  wounds  l)otli  of  the  pleura  and  lung.     In  solne  cases  it  inaj 
be  impossible  to  tell  whether  the  lung  is  woujided  ox  not     The  presence  o 
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cough  with  bloody  or  nistj^  sputum  indicates,  that  the  lung  has  been  wounded. 
Wounds  at  the  lower  limits  of  the  pleural  cavity  may  ojien  the  pleura  without 
injuring  the  lung.  The  following  figures  indicate  the  positions  of  the  border 
of  the  lung  and  of  the  limit  of  the  pleural  sac  in  different  parts  of  the  chest 
during  quiet  breathing.  It  will  thus  l)e  seen  that  a  considerable  space  exists 
between  the  edge  of  the  lung  and  the  bottom  of  the  costophrenic  sinus;  the 
space  is  greatest  in  the  axillary  line. 

The  table  is  a  personal  communication  from  Prof.  George  S.  Huntington. 


Sternal  line. 

Parasternal 
line. 

Mammillary 
line. 

Axillary  line. 

Costovertebral 
line. 

Level  of  lower  bor- 
der of  lung 

Upper  bor- 
sixth  rib 

Lower  bor- 
der of 
sixth  rib 

Upper  bor- 
seventh  rib 

Lower  bor- 
der of 
seventh  rib 

Eleventh  rib 

Lower    limit    of 
pleura 

Upper  bor- 
seventh  rib 

Middle  of 
seventh  rib 

Lower  bor- 
der of 
seventh  rib 

Ninth  rib 

Twelfth  rib 

Difference  in  verti- 
cal    height    be- 
tween lung  and 
pleura 

2  centi- 
meters 

2  centi- 
meters 

2  centi- 
meters 

6  centi- 
meters 

2..5  centi- 
meters 

Wounds  of  the  Pleura. — Wounds  which  penetrate  the  pleura  in  a  tan- 
gential or  oblique  direction  are  less  likely  to  penetrate  the  lung  than  those 
which  penetrate  at  right  angles.  When  the  pleura  is  opened,  air  enters  the 
pleural  cavity  in  greater  or  less  quantity,  according  to  the  size  and  shape  of 
the  o|x»ning.  If  the  opening  is  free,  much  air  enters,  the  lung  collapses  com- 
pletely, and  ceases  to  functionate.  Adhesions  between  the  lung  and  parietal 
pleura  prevent  its  collapse  to  a  variable  extent.  If  the  wound  canal  is  small 
or  oblique,  no  air  may  enter  from  without  When  the  pleura  is  filled  with  air, 
that  side  of  the  chest  is  distended,  and  the  heart  and  the  other  lung  are  com- 
pressed. 

The  symptoms  produced  by  complete  sudden  collapse  of  the  lung  vary  in 
gravity  in  different  cases:  some  patients  show  intense  dyspnea,  orthopnea 
(the  breathing  is  largely  diaphragmatic),  cyanosis;  have  a  rapid,  thready  pulse. 
The  physical  signs  are  immobility  and  distention  of  the  chest  on  the  injured 
side.  Tympanitic  resonance  over  that  side  of  the  chest  and  absence  of  breath- 
ing or  very  feeble  respiratory  sounds  on  auscultation  (pneumothorax).  The 
condition  may  end  in  death,  from  failure  of  the  heart  or  respiration.  The 
symptoms  are  likely  to  be  more  severe  when  the  pneumothorax  is  on  the  right 
side.  The  entrance  of  air  through  an  open  woimd  takes  place  during  inspira- 
tion, and  is  accompanied  by  a  loud  blowing  or  whistling  sound.  During  expi- 
ration some  air  escapes,  but  less  than  has  entered  during  inspiration.  If  the 
wound  remains  open,  air  continues  to  enter  until  the  lung  is  completely  col- 
lapsed.    If  the  wound  is  large,  and  esjxicially  if  it  be  near  the  border  of  the 
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lung,  prolapse  of  lung  tissue  may  take  place  during  expiration.  If  both  pleural 
sacs  are  opened  and  both  lungs  collapse  immediate  death  occurs.  It  is  worth 
rememl)ering  that  in  cases  of  large  abscess  in  the  right  lobe  of  the  liver,  v!\m 
j)rcssure  and  infiltration  hold  the  right  half  of  the  diaphragm  nearly  or  unite 


Fig.  232.  —  Showtno  the  Relations  of  the 
IjIJngs  and  of  tiik  Lowkr  Limit  of  the 
Pi.KURA  to  tiik  Hibs.  Thofax  viewed  from 
in  front.     (After  Merkel.) 


Fio.  233.  —  Showtno  the  Reuitionb  of  thi 
Lungs  and  of  the  Lower  Limit  of  thi 
Pleura  to  the  Riba.  Thorax  viewed  from 
behind.     (After  Merkel.) 


inmiobilo,  the  plouriil  sac  may  be  entered  in  the  axillary  line,  for  the  purpose 
of  evacuating  the  liver  abscess,  with  scarcely  any  risk  of  creating  a  pneumo- 
thorax. The  pressure  of  the  abscess  hohls  the  costal  and  the  diaphragmatic 
plcunv  quite  firmly  in  contact  below  the  border  of  the  lung,  so  that  the  surfaces 
remain  in  contact  when  the  pleura  is  opened  wnthout  the  aid  of  sutures,  even 
though  no  inflammatory  exudate  is  present  on  the  pleural  surfaces.  Tbe 
symptoms  of  collapse  of  one  lung  are  not  always  grave.  During  operations 
the  pleura  is  often  opened  by  design,  sometimes  by  accident.  The  sjinptoms 
may  be  slight  and  temporary.  It  is  true  that  in  empyema  the  affected  lung 
is  already  partly  deprived  of  its  function,  and  that  in  accidental  wounds  of 
the  j)leura  during  operations  the  surgeon  usually  succeeds  in  closing  or  plnggin? 
the  opening  before  complete  collapse  of  the  lung -has  occurred.  If  no  infec- 
tion takes  place,  and  no  dangerous  amount  of  bleeding  occurs  into  the  pleuw 
and  the  wound  is  closed,  the  subsequent  history  of  pneumothorax  is  usually 
favorable;  the  air  and  even  blood  may  be  quite  rapidly  absorlied.  In  a  day 
or   two  the  lung  may  begin  to  expand   and  resume  its  functions.     A  long 
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or  the  accumulation  of  much  blood  in  the  pleura  points  to  a  wound  of 
ng;  often  to  a  wound  of  a  bronchus.     In  these  cases  the  collapsed  con- 

of  the  lung  may  be  more  or  less  permanent,  and  that  without  serious 
•ment  of  health. 
fection  of  Wounds  of  the  Pleura. — Infection  of  wounds  of  the  pleura 

from  stab  and  incised  wounds  made  with  unclean  instruments,  and  is 
illy  common  when  an  infected  foreign  body  remains  in  the  wound,  a 
r  of  wood,  a  portion  of  a  knife  blade  or  dagger,  an  arrowhead,  a  bullet, 
)rtion  of  clothing.  As  stated  under  gunshot  wounds,  many  bullet  wounds 
ira  and  lung  run  an  aseptic  course.  Infection  is  further  favored  by  accu- 
on  of  blood  in  the  pleura ;  it  may  be  pyogenic,  putrefactive,  or  both.  The 
1  symptoms  are  those  of  sepsis  or  pyemia.  Locally,  a  rapid  exudation 
)lace  into  the  pleural  sac.  The  patient  suflFers  from  dyspnea,  and  a  rapid, 
heart.  The  thorax  on  the  affected  side  is  distended ;  the  intercostal  dcpres- 
re  obliterated ;  the  chest  on  that  side  docs  not  take  part  in  the  respiratory 
lents.  If  the  exudate  is  large  in  amount,  the  heart  is  displaced  toward 
ler  side,  and  the  sound  lung  is  compressed.  There  is  flatness  on  percussion 
:he  level  of  the  fluid,  absence  of  voice  and  breathing  on  auscultation,  and 
B  of  vocal  fremitus  (empyema).  If  air  and  pus  are  present,  the  signs 
5  same  as  those  described  under  hemopneumothorax.  The  introduction 
aspirating  needle  into  the  thorax  below  the  level  of  the  fluid  withdraws 

brokcn-dowTi  and  putrid  blood  clot,  as  the  case  may  be.  Unrelieved  by 
!e  drainage,  these  cases  end  in  death  from  sepsis,  with  heart  and  respira- 
lilure  from  compression,  or  j)yemia. 

:)rNDS  OF  THE  Lung. — Gunshot  and  stab  wounds  are  the  common  forms 
inds  of  the  lung.  Much  less  common  are  inij)aleuient  on  stakes,  pickets, 
I  falls  from  a  height,  arrow  wounds,  contused  and  lacerated  wounds  from 
ng  injuries,  or  from  portions  of  exj)loded  shell  in  battle.  The  gravity  of 
s  of  the  lung  dejKjnds  chiefly  on  two  things — hemorrhage  and  infection, 
iagnosis  is  often  entirely  simple;  rarely  very  difficult  Positive  signs  of 
s  of  the  lung  are,  in  the  presence  of  a  wound  of  the  thoracic  wall,  cough, 
loody,  usually  foamy,  expectoration,  a  nearly  positive  sign,  but  absent 
Ttain  proportion  of  even  severe  injuries,  and  the  escape  of  a  foamy  blood 
the  external  wound.  The  cough  is  usually  frequent,  harassing,  and 
il ;  the  patient  strives  to  suppress  it  all  he  can.  In  addition  there  may 
•sent  pneumothorax,  or  pneumohemothorax,  air  rushing  in  and  out  of 
ternal  wound,  emphysema  of  the  chest  wall  in  the  neighborhood  of  the 
I,  especially  of  the  external  wound,  is  small  or  ol)lique,  so  that  a  valve- 
losure  of  the  pleura  prevents  the  entrance  of  air  from  without.  Very 
ive  emphysema  also  speaks  for  a  wound  of  the  lung.  If  the  lung  is 
'ut  to  the  chest  wall  at  the  wounded  area,  there  may  be  no  pneumothorax, 
ry  extensive  emj)hysema,  which  may  spread  over  the  entire  body  in  a  few 
If  such  emphysema  extends  into  the  mediastinum,  it  may  cause  fatal 
2a  from  compression  of  the  viscera. 
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I  saw  a  ease  of  this  kind  during  the  time  when  I  was  acting  as  interne 
in  Bellcvue  Hospital.  A  man  was  brought  to  the  hospital  who  had  Iven 
stabbed  in  the  right  axilla.  There  were  no  signs  of  dangerous  external  or 
internal  bleeding,  nor  of  marked  henio-  or  pneumothorax,  but  a  raj)iJly  pro- 
gressive subcutaneous  emphysema,  which  involved  almost  his  entire  body  in  a 
few  hours,  and  reached  enormous  proportions.  As  the  emphysema  grew  mure 
and  more  marked  at  the  root  of  the  neck  he  began  to  suffer  more  and  more 
from  dysjmea  and  oppression  in  breathing,  gradually  his  heart  failed,  and 
he  died  in  forty-eight  hours  from  the  time  of  receiving  the  wound.  At  tlie 
autopsy  a  moderate  amount  of  air  and  blood  were  found  in  the  right  pleura; 
there  was  a  fairly  deep  stab  wound  of  the  right  lung.  The  sulx»utaneous  tissues 
throughout  the  body  were  emphysematous,  and  the  distention  of  the  loose 
tissues  of  the  mediastinum  with  air  was  especially  marked.  Particles  of  fo^ 
eign  material  may  be  coughed  uj) — shreds  of  clothing,  for  example — after  gun- 
shot wounds.  Dyspnea,  which  may  be  severe,  moderate,  or  not  notieeable, 
dejxjnding  largely  ujwn  the  presence  or  absence  of  pneumothorax  aod  upon 
the  amount  of  bleeding  into  the  pleura  or  into  the  trachea.  The  nearer  the 
wound  is  to  the  root  of  the  lung,  the  more  likely  the  occurrence  of  fat^d  bltied- 
ing.  When  a  large  vessel  at  the  root  of  the  lung  is  wounded,  the  blood  may 
fill  the  trachea  and  cause  immediate  death  from  asphyxia  or  severe  dyspnea 
with  profuse  hemoptysis,  which  may  continue  until  death,  or  recur  at  intcnals 
with  a  finally  fatal  result.  The  symptoms  of  internal  bleeding  into  the  pleura 
are  coldness  and  paleness  of  the  face  and  extremities,  sometimes  cyanosis, 
marked  dyspnea,  and  a  sense  of  oppression,  thirst,  convulsions,  a  rapid,  feeble 
pulse,  finally  synco])e,  dilated  pupils,  and  death.  Kearly  all  wounds  of  the 
lung  are  accompanied  by  some  bleeding  into  the  pleura  unless  the  Inns:  i^ 
adherent  to  the  thoracic  wall  at  the  point  of  wounding.  But  in  jruushot 
wounds,  esj)ecially,  pneumothorax  is  often  slight,  unless  a  bronchus  is  AvounJfd. 

A  boy,  aged  ten,  was  accidentally  shot  in  the  thorax  w^th  a  .32  calibtT  pi>i"'- 
The  bullet  entered  in  the  posterior  axillary  line  in  the  sixth  intercostal  space 
and  ranged  inward,  wounded  a  large  vessel  at  the  root  of  the  lung  and  one 
of  the  primary  bronchi.  He  ran  a  few  paces  and  fell.  lie  was  found  in  a 
condition  of  shock,  suffering  from  severe  dyspnea  and  profuse  hemoptysis;  id 
fifteen  minutes  he  was  dead.  In  other  cases,  if  the  wound  involves  no  largf 
vessel  and  infection  is  absent,  the  symptoms  may  be  slight.  A  man  waW 
into  ]Mlevue  llosjntal  in  apparent  good  health.  He  stated  that  he  had  \^^ 
shot  in  the  left  breast  the  preceding  night  with  a  .32  caliber  pistol.  Examina- 
tion showed  a  bullet  wound  in  the  second  intercostal  space  in  the  midelavicular 
line  on  the  left  side.  There  was  no  wound  of  exit.  There  was  slight  em- 
])hys(»nKi  in  tin*  immediate  vicinity  of  the  wound.  He  complained  of  a  painfm 
cough,  wliicli  he  endeavored  to  suppress.  His  sputum  was  foamy  and  ld«H«V 
stained.  Physical  examination  showed  normal  resonance  everywliere  over  tbe. 
chest  except  a  small  area  of  dullness  beneath  the  wound.  Auscultation  showed 
diminished  breathing  over  the  same  area,  elsewhere  normal     There  were  dry 
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pleuritic  friction  rales  over  the  upper  lobe  of  tLe  left  lung  in  front  He  devel- 
oj)0(l  no  further  symptoms,  and  left  the  hospital  in  ten  days  quite  well.  In 
rownt  wars  fought  with  small-caliber  rifles  it  has  been  observed  that  while 
many  wounds  of  the  lung  are  immediately  fatal  from  internal  hemorrhage, 
those  in  which  no  large  vessel  is  divided  nor  large  bronchus  opened  get  well 
in  many  instances  without  very  serious  symptoms.  If  not  prol)ed,  the  wound 
usually  remains  aseptic.  Wounds  from  the  small-calibered  rifles  are  often  per- 
forating and  pursue  a  straight  course  through  the  tissues,  so  that  a  w^ouud 
of  the  lung  can  often  be  inferred  on  anatomical  grounds  alone.  The  prognosis 
in  these  cases  is,  other  things  being  equal,  rather  better  than  in  cases  of  lodg- 
ment, since  sometimes  such  a  bullet  may  he  the  center  of  a  focus  of  infection 
which  does  not  declare  itself  for  some  time.  The  characters  and  eflfects  of 
bullet  wounds  from  various  kinds  of  weapons  have  been  described  in  the  chapter 
on  Gunshot  Wounds.  The  small-caliber  rifle  bullet  does  not  produce  very 
d(^structive  eflFects  upon  lung  tissue ;  the  track  of  the  bullet  is  small  and  clean, 
unless  the  bullet  is  deformed  by  ricochet  or  strikes  sideways.  nemoi)tysis  is 
usually  present,  but  moderate.  Emphysema  may  be  absent  or  slight,  and  is 
usually  confined  to  the  vicinity  of  the  wound.  The  orificH^s  are  so  small  that 
air  does  not  enter  the  pleura  from  without.  Hemothorax  is  usually  moderate. 
In  some  cases  the  bleeding  has  continued  slowly  for  several  days  or  has  re- 
curred at  interv'als,  notably  in  those  cases  where  the  patients  had  to  be  moved 
about  under  unfavorable  conditions.  In  direct  shots,  foreign  bodies  are  rarely 
carried  into  the  wound,  and  if  the  wounds  are  not  explored,  infection  is  the 
exception.  Associated  injuries,  especially  of  vessels,  of  course,  change  the 
prognosis  for  the  worse.  The  location  of  bullets  in  the  cavity  of  the  thorax 
is  generally  ])racticable  by  means  of  the  X-rays.  Their  removal  is,  however, 
another  matter. 

Infection  of  Wounds  of  the  Lung. — Infection  of  wounds  of  the  lung  occurs 
for  the  most  part  through  the  wound  in  the  thoracic  wall,  very  rarely  through 
the  inspired  air  in  the  lung  itself.  Infection  is  caused  by  bacteria  introduced 
into  the  wound  at  the  time  of  the  injury  by  the  weapon  or  missile  or  by  a 
foreign  body  driven  into  the  tissues — a  button,  a  portion  of  clothing,  of  a 
leather  strap  worn  across  the  shoulder,  etc. — or  is  introduced  afterwards  by 
manipulations  with  unclean  fingers  or  instruments  or  unclean  materials  applied 
to  the  wound.  Infection  is  favored  by  much  contusion  and  laceration  of  tissue 
of  the  thorax  or  of  the  lung  itself  such  as  occurs  in  some  gunshot  wounds, 
notably  those  produced  by  a  soft-lead  rifle  bullet,  or  by  a  bullet  which  fractures 
a  rib  and  drives  fragments  of  bone  into  the  lung.  The  results  of  such  infection 
may  be  suppuration  merely  of  the  external  wound,  more  commonly  empyema, 
purulent  or  putrid  septic  pneumonia,  abscess  of  the  lung,  gangrene  of  the  lung. 
ATn  abscess  of  the  lung  or  an  empyema  may  perforate  in  various  directions  out- 
ward through  the  thoracic  wall,  into  the  lung  or  a  bronchus,  into  one  of  the 
great  vessels,  downward  into  the  abdomen,  producing  an  abscess  or  a  purulent 
peritonitis,  or  more  rarely  into  the  stomach  or  intestine.     The  signs  and  symp- 
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toiiis  of  empyema  have  already  been  deseribed.     The  diagnosis  of  septic  pneu- 
monia  rests  ii{)on  the  presence  of  the  signs  of  a  lobular  pneiiuionia,  rapid 
breathing  and   pulse,  pain,  eoiigh,  mucopiirnlent  sputum,   together  \vitli  the 
general  symptoms  of  scepsis.     The  diagnosis  of  abscess  of  the  lung  rests  upon 
the  presence  of  similar  signs  and  s^Tuptoms,  together  with  the  expectoration 
of  large  quantities  of  pus,  sometimes  containing  blood  and  fragments  of  lui^ 
tissue.    The  diagnosis  of  gangrene  of  the  lung  is  to  be  made  from  the  signs  and 
syuiptoms  of  an  area  of  consolidation  in  the  lung,  the  general  symptoms  of 
sf»psis  together  with  cough  and  the  expectoration  of  a  purulent  or  bhMxIy  spu- 
tum having  a  horrible,  putrid  odor,  and  sometimes  containing  black  frajnnents 
of  gangrenous  limg  tissue.     The  breath  also  is  stinking  and  fetid  to  a  do^joe. 
For  the  details  of  diagnosis  of  these  conditions  the  reader  is  referred  to  Surgi- 
cal Dis(»ases  of  the  Lungs.     The  occurrence  of  infection  is  to  be  inferred  from 
the  advent  of  fever  of  a  septic  type.     Moderate  fever  is  commonly  present  in 
cases  of  hemothorax,  though  they  remain  aseptic.     (See  Aseptic  Wound  Fever.) 
Dyspnea,  increase  of  pain  and  cough,  prostration,  a  rapid  pulse,  a  rapid  in- 
crease of  the  fluid  exudate  in  the  pleura  indicate  infection.     The  presence  of 
pus  or  putrid  blood  clot  in  the  pleura  can  usually  be  demonstrated  with  an 
aspirating  netMlle  thrust  into  the  cavity  below  the  level  of  the  fluid.     In  ordi- 
nary cases  the  needle  may  be  intro<luced  in  the  back  in  the  seventh  or  eighth 
intercostal  spaces  or  in  the  axillary  line  between  the  fifth  and  sixth  ril)S.    It  is 
not  wise  to  choose  the  very  l)ottom  of  the  pleural  cavity  for  the  point  of  inse^ 
tion,  since  the  diaphragm  or  the  abdominal  viscera  might  be  w^ounded.    If  tlie 
exudate  is  encapsulated  or  if  an  abscess  of  the  lung  is  suspected,  the  nee<lle 
is  introduced  wherever  the  physical  signs  are  most  marked.     The  following 
histories  illustrate  the  course  of  an  infected  gunshot  woimd  of  the  lung,  and 
of  another  whi(»h  reuiained  clean.     The  second  case  is  interesting  on  account 
of  the  long  duration  of  a  pneumothorax. 

In  the  year  1S85  A.  B.,  a  large,  vigorous-looking  Swedish  man,  aged 
thirty-eight  years,  who  had  acute  gonorrhea  and  felt  that  life  under  such  pain- 
ful circumstances  was  no  longer  desirable,  shot  himself  in  the  left  breast  with 
a  .3S  caliber  pistol.  Ho  was  seen  by  a  physician,  who  probed  the  wound  and, 
for  reasons  Ix^st  known  to  himself,  applied  to  it  a  portion  of  chewing  tobacco 
which  liad  already  fulfilled  its  projx^r  function,  covering  this  with  a  neat 
bandage.  On  admission  to  the  hospital,  a  bullet  wound  was  found  in  the  fourth 
intercostal  space  on  the  left  side  just  external  to  the  nipple;  there  was  no 
wound  of  exit.  The  wound  did  not  bleed;  there  was  no  emphysema;  the 
patient  did  not  suflFer  from  shock;  there  was  a  painful  cough  and  blood-stained 
sputum.  Examination  of  the  left  lung  showed  the  presence  of  a  moderate 
hemothorax.  The  condition  of  the  patient  remained  favorable  until  the  fourth 
day,  Avlien  he  had  a  chill,  a  sharp  rise  of  temperature,  gradually  increasing 
dyspnea.  The  amount  of  fluid  in  the  left  chest  rapidly  increased.  On  the 
tenth  day  a  portion  of  the  sixth  rib  was  excised  in  the  axillary  line,  the  pleura 
was  opened,  and  a  large  amount  of  pus  evacuated.     The  pleura  was  drained. 
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ry  improvement  occurred,  but  the  lung  did  not  expand.  The  amount 
mi  discharge  from  the  pleura  remained  large.     The  patient  gradually 

strength  and  became  emaciated ;  a  daily  rise  of  temperature  occurred, 
'eral  months  a  second  operation  was  done,  and  other  ribs  to  the  number 
,vere  extensively  excised.  The  lung  was  found  almost  completely  col- 
Following  this  operation  the  patient  gradually  improved.  The  right 
atly  increased  in  size,  the  left  pleural  sac  became  nearly  obliterated, 
vound  finally  healed.  The  patient  left  the  hospital  after  many  months 
health. 

ung  man  was  shot  with  a  .32  caliber  revolver  in  the  right  chest.  The 
tered  the  third  intercostal  space  in  the  midclavicular  line.  The  signs 
meumothorax  developed  with  collapse  of  the  lung,  though  septic  symp- 

not  develop.  The  physical  signs  indicated  much  fluid  in  the  pleura. 
1  of  a  rib;  evacuated  a  large  amount  of  fluid  and  clotted  blood  from 

pleura;  lung  found  collapsed.  The  external  wound  healed,  but  in 
various  measures  used  to  cause  the  lung  to  expand,  pneumothorax 
i  with  but  mile  increase  in  the  size  of  the  lung  for  four  months,  when 
nt  passed  out  of  observation. 

RiES  OF  THE  PERICARDIUM  AND  Heart. — Isolated  injuries  of  the 
um  are  rare;  in  most  cases  the  heart  is  also  injured,  and  in 
le    pleura.       The    injuries 

the  most  part  from  with- 
ised,  stab,  and  gunshot 
-but  may  arise  from  with- 
•om  a  foreign  body  which 

through  the  esophagus,  a 
liieh  finds  its  way  through 
of  the  gullet,  and  the  like, 
ally  the  sharp  end  of  a 
!  rib  may  wound  the  peri- 
The  diagnosis  of  an 
injury  of  the  pericardium 

rare    instances   be    simple, 

a  large  incised  wound  or, 
re  rarely,  a  wound  from  a 
or  a  shell  fragment,  opens 
ardium  and  lays  the  heart 
nspection  or  palpation.  In 
stances  it  may  be  difficult 
5sible,  unless  the  signs  of 
te  of  some  sort  in  the  peri- 
appear. 

portion  of  the  pericardium  which  lies  in  immediate  contact  with  the 
wall  of  the  thorax  uncovered  by  pleura  is  of  triangular  shape.     (Be 


Fio.  234. — Diagram  to  Show  the  Relations  of  the 

LUNO  AND  THE  COMPLEMENTARY  PLEURAL  SpACB 

TO  THE  Chest  Wall.  The  small  triangle  A  rejv 
resents  the  area  of  the  pericarflium  uncovered  by 
pleura  in  the  average  case.     (After  Merkel.) 
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it  understood  that  these  limits  vary  greatly.)  Vertically,  this  area  extends 
from  the  level  of  the  junction  of  the  fourth  costal  cartilage  with  the  ster- 
num downward  to  the  level  of  the  junction  of  the  seventh  costal  cartilage 
with  the  sternum.  The  middle  line  of  the  sternum  approximately  forms  one 
side  of  the  triangle  between  these  two  levels.  The  long  side  of  the  trian^rle 
varies  in  position ;  in  some  cases  it  extends  in  a  line  curved  to  the  left  down- 
ward and  outward,  and  crosses  the  left  border  of  the  sternum  al)out  at  the 
level  of  the  fifth  costal  cartilage,  and  ends  at  the  level  of  the  seventh  costal 
cartilage  or  opposite  the  junction  of  the  body  of  the  sternum  with  the  xiphoid 
cartilage,  and  distant  from  the  left  border  of  the  sternum  2  cm.  in  about  one 
fifth  of  the  cases  examined.  The  short  side  of  the  triangle  is  a  line  which 
approximates  the  junction  of  the  body  of  the  sternum  with  the  xiphoid  aj)i)cn- 
dix.  The  extent  to  which  the  reflection  of  the  pleura  retreats  to  the  left  varies 
a  good  deal  in  different  cases,  so  that  a  wound  through  a  given  point  iniirht 
open  the  pleura  in  one  case  and  not  in  another.     In  some  instances  the  ri«rht 


Fio.  235. — Represents  the  Maximum  Variation  in  the  Position  op  the  Anterior  Borders  of 
THE  Pleural  Sac  with  Reference  to  the  Sternum  and  Ribs.     (After  Merkel.) 


pleura  may  even  overlap  the  left  behind  the  sternum.  The  importance  of  these 
relations  is,  that  to  explore  the  pericardium,  a  needle  is  sometimes  intr<:MliietHl 
to  determine  the  presence  and  character  of  an  exudate.  In  order  to  avoid  the 
pleura  with  the  greatest  degree  of  probability,  the  needle  may  be  introduced 
in  the  fifth  interspace  close  to  the  left  border  of  the  sternum,  or  about  an  inch 
external  to  this;  either  of  these  points  will  avoid  wounding  the  internal  mam- 
mary artery.  Fortunately,  distention  of  the  pericardium  by  an  exudate  pushe? 
the  pleura  away  on  either  side  and  increases  the  area  through  which  a  needle 
may  be  introduced  without  injuring  the  pleura.  Such  distention  can  be  out- 
lined by  the  increase  in  the  area  of  heart  dullness.  A  valuable  guide  for  the 
introduction  of  the  needle  is  thus  obtained. 

Sympfoms  of  Injuries  to  Pericardium. — The  symptoms  of  wounds  of  the 
pericardium  vary  greatly  in  diflferent  cases.  A  simple  incision  or  puncture 
may  produce  no  symptoms  or  signs,  assuming  that  no  infection  occurs,  exci{»t 
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Orne  acceleration  of  tlie  juil^e  rate,  a  drv  friction  f^oiintl  over  llii-  ju'rieardiinii, 
and  some  l<x*alized  tlrj  pleurisy.     In  Ileal ing,  ailhe.sifms  are  eonunonly  foniied 
between  perieardiimi  and  tieiirt.     If,  on  tlie  otiier  hand,  hcinorrliage  takes  |>laee 
into  tlie  sue  in  quantity,  very  marked  ^yinjitonis  oci-nr.     Sneli  bli^nling  eoirics 
not  from  the  ptTiearduim,  but  from  the  heart  or  frnm  tlie  thoracic  wall  or  Inng. 
Tlie  action  of  the  heart  becomes  tuintiltiiniKs,  irrerrular,  rapid,  and  .soon  fe(*Me. 
There  is  severe  dyspnea,  and,  unless  relief  is  possible,  these  patients  speedily 
die,  the  heart  being  compressed  by  the  effused  hlnrKl  so  that  it  cannot  properly 
expand  in  diastole.      This  ermdition  of  comjiression  of  the  la^art  by  effused 
blixid  ^vas  called  by  Kose  **  tamponade  '*  of  the  heart.     The  ptiysieal  signs  may 
be  increase  of  heart  dullness  and  a  friction  miirnnir;  the  heart  sounds  may 
be  diminislted,  absent,  or  norma).     If  the  pleura  and  lung  are  also  woimded, 
air  may  aeciimnlate  in  the  pericardium,     Tlie  heart  dullness  will  then  be  absent 
and  replaced  by  tympanitic  resonanee.     A  mixture  of  air  and  bl«MMl  may  i^ivc 
rise  to  splashing  sounds  on  auscultation  or  to  a  metallic  tinkle.     In  the  pres^-nco 
of  Iiemotborax  or  pneumobemothorax  a  woimrl  of  the  pericarfliiim  may  pass 
iLinrcvognizcd.     Infection  of  wounds  of  the  pericardium  gives  rise  to  pnntlrnl 
pertcardiiis.     The  signs  and   symptoms  resemble  tfiose  of  hemoiK*ricardiumj 
^vith  the  added  general  symptoms  of  sepsis,  high  fever,  sometimes  a  chilb     The 
Jill rn lent  exudate  compresses  the  heart.     There  is  rajudly  increasing  dysjjnea, 
c^yanosis,  a  rapid,  irregular,  and  feeble  pulse,  ending  sjieedily  in  deatli  unless 
operative  relief  is  possible*     Some  of  these  cases  are  combined  with  infection 
of  the  pleura  and  empyema,  or  pyopneumothorax.     Pericardial  effusions  tend 
^o  acemnulate  rather  Iwhind  the  heart  than  in  frnnt  of  it.    The  heart  is  believed 
Iby  some  observers  to  be  pressed  forward  against  the  cliest  wall.     When  intro- 
ducing an  aspirating  trocar  into  the  pericardimTj  for  diagnostic  purposes  it  is 
imiKirtant  to  avoid  puncturing  the  heart  or  wunmling  t!ie  eoruniiry  artery.     A 
small  trr>ear  and  cannula  is  safer  than  a  sharp-pointed  aspirating  needle,  d- 
tliough  a  h»ng  hypodermic  needle  is  safe  enough.     The  tnx^ar  is  entered  at  the 
left  b<jrder  of  the  sternum  in  tlie  fifth  intercostal  space,  and  pushed  slowly 
and  carefidly  (as  previously  stated,  this  point  is  a  safe  one,  hut  another  may 
be  chosen  in  the  particular  ease,  the  guide  Ixdng  the  limits  and  shape  of  the 
area  of  heart  dullness;  the  third,  fourth,  fifth,  and  sixth  spaces  have  been  hic- 
cessfully  utilized  l\v  various  surgeons)  oblitpiely  upward  and  inward;  as  so<r»n 
as  the  point  of  the  instrument  is  believed  to  be  in  the  pericardial  sac,  the  stylet 
should  be  willnlrawn.     Some  surgeons  recoiumend  precautions  against  the  en- 
trance of  air  into  the  pericardium  by  using  a  troear  with  a  lateral  opening  and 
stopcock,  to  which  a  piece  of  rub!>er  tube  is  attached,  its  end  immersed  in 
sterile  salt  solution.     Other  snrgenns  reenmmenfl  the  use?  of  a  small  aspirating 
needle,  and  tie  over  its  outer  end  a  sterile  rnliber  condom.     The  aspirator  of 
Dr.  Potain  may  be  used.    Inasmuch  as  puncture  of  the  pericarfliuin  is  only  made 
imder  very  grave  conditions,  an<l  for  the  relief  of  pressure  upon  the  heart  by 
serum,  pus,  blood,  air,  or  a  mixture  of  these  materials,  and  the  aspiration  can 
only  be  regarded  as  a  diagnostic  and  palliative  measure,  many  surgeons  prefer 
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to  resei^t  the  cartilage  of  the  fifth  rib  on  the  left  side,  thus  ^ainin^  necfaito^ 
the    jiericardiiim    by    an    ojiening   wbieh    permits   of   subscqucut   dmiiuigi*  of 
the  ^iic. 

Wounds  of  ihc  Ilairl,' — Wounds  of  the  heart  niav  be  sul^cutaneous  or  open 
wounds,  Tlje  sulK^utaneous  wounds  may  be  produeed  by  a  fragment  of  a  frao 
tuRnl  rib  or  the  steriiiim,  or  tbev  ni;iy  be  nq>tures  of  the  heart  fr<»iii  bhiiil 
violeneej  such  as  oei'ur.s  from  sudden  violent  eompressioii  of  the  ehe^t  The 
heart  uuiy  be  witunded  by  foreign  bodies,  notably  needles  whieh  have  ina*W 
their  way  to  the  Ijejirt  from  a  di.stnnee.  Sueh  foreign  bodies  may  have  been 
in  the  body  for  years  bi'fore  they  reaebed  llie  heart.  They  nuiy  cause*  rtIous 
or  fatal  sviji|»toTus,  or  in  some  instanees  none  at  all.  Somelinies  neinlles  and 
pins  or  otlier  bodies  in  the  esophagus  or  traebea  may  perforate  these  stnictures 
and  reach  the  lieart.  Traumatic  ruptures  of  the  heart  may  involve  any  me 
vi  its  elrsuubers;  in  inlditioii,  the  eusps  of  the  valves  nuiy  be  ruptured.  Tli»? 
n|H*u  wounds  of  the  lieart  are  eoiunionly  stab  or  gunshot  wounds;  lesia  commnnlr 
tliey  are  iuciscd  ur  eon! used  nud  lact^rated  wounds.  Wounds  of  the  lieart 
may  be  superiicia!  or  penetrating;  tlie  latk-r  opjcn  one  or  more  of  tho  heart 
cavities.  Tlie  great  majority  of  wounds  of  the  heart  enter  from  in  front, 
mueb  less  commonly  from  tlie  side  or  rear. 

(junshot  wounds  of  tlie  lu^art  vary  in  ebaraeter.  Wounds  made  with  tlw 
small-cnilibered  rifle  bullet  will  drill  a  round  hole  through  the  heart  muM'k 
without  mueb  laceratiun  of  tissue,  or  in  other  eases,  if  the  ball  strikes  the  heart 
in  diastole,  the  heart  may  be  extensively  torn  and  ruptured.  In  the  case  ui 
soft  iiosi'd  or  express  bullets  (fbose  with  a  hollow  point),  the  disintcinration 
of  the  heart  mnscde,  and  even  of  surrounding  structures,  is  most  extensive;  the 
same  is  true  of  shutgun  wounds  at  short  range.  An  interesting  observation  hai 
bc^c-n  made  iti  a  luutdier  of  instances  of  gunshot  wounds  of  tlie  heart,  naraelv, 
that  the  heart  may  Ijc  w^ounded,  even  ruptured,  and  the  valves  torn  by  ballets 
which  ilo  not  penetrate  the  perieardiuui.  The  effects  of  wounds  of  tho  heart 
are  iu  a  large  proportion  of  cases  sudden  death.  The  wounded  individual 
collapses  like  a  steer  when  struck  in  the  forehead  with  a  poleax.  The  heart 
ceases  to  ]mlsate;  death  is  imm(*diate.  In  some  cases  even  a  slight  wouiul 
of  tlie  heart  is  inmiediately  fatal  in  this  way.  In  a  good  many  cases,  even  uf 
severe  injuries  of  the  heart,  life  is  prolonged  for  minutes,  hours,  or  days,  even 
for  many  days,  though  death  finally  oetmrs.  A  small  proportion  of  cases  re- 
cover wit  I)  or  w^ithout  treatment  In  those  eases  which  survive  for  a  certain 
tiuK',  symptoms  rather  varied  in  eharaeter  and  not  very  characteristic  occur. 

The  diagnosis  is  aided  by  the  anatomical  site  of  the  wound,  the  history  of 
the  wounding,  the  character  of  the  weapon,  the  length  of  the  blade,  the  dirw*' 
tiou  of  tho  wrunul  fanal,  (4c.  There  may  l>e  little  or  no  blading  from  the 
external  wound,  if  it  be  small.  If  larger,  the  blood  may  escape  in  rhythmic 
gushes,  and  be  lighter-  or  darker-colored,  according  to  its  source  in  one  or 
other  side  of  the  heart.  Such  blood  nuiy,  of  course,  come  from  an  inten*ostal 
the  internal  mammary,  a  coronary  artery,  or  from  tlie  lung  or  one  of  the  great 
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Vessels  of  the  thorax.  Many  cases  of  wounds  of  the  heart  fall  at  once  into  a 
condition  of  profound  shock,  with  syncope.  If  they  rally  and  consciousness 
is  regained,  they  suffer  from  profound  dyspnea  and  precordial  distress.  Bleed- 
ing from  wounds  of  the  heart  may  take  place  externally  or  into  the  pericardium 
or  pleura.  The  expression  of  the  face  is  anxious,  pale  or  cyanotic,  and  the 
forehead  bathed  in  a  clammy  sweat.  The  physical  signs  of  hemo-  or  pneumo- 
pericardium may  be  present,  as  already  described;  respiration  is  extremely 
rapid,  labored,  and  superficial.  The  pulse  is  absent,  or  rapid  and  irregular. 
There  may  be  the  symptoms  of  profuse  hemorrhage,  thirst,  restlessness,  con- 
cisions, sometimes  vomiting  and  diarrhea.  It  sometimes  happens  that  during 
the  feeble  heart  action  which  accompanies  the  original  syncope  the  bleeding 
from  the  heart  ceases,  only  to  recur  after  minutes,  hours,  or  even  days,  with 
further  sjTicope  and  death.  These  cases  are  not  out  of  danger  for  a  long  time. 
In  cases  which  recover  from  the  immediate  effects,  serious  lesions  of  the  heart 
muscle,  the  valves,  and  the  endocardium  may  remain,  and  finally  end  the 
patient's  life.  Infection  and  purulent  pericarditis  renders  the  prognosis  much 
worse. 

An  illustration  of  the  manner  in  which  a  wound  of  the  heart  may  produce 
but  few  symptoms  at  first,  and  even  progress  favorably  toward  apparent  recov- 
ery for  some  days,  to  die  quite  suddenly,  came  under  my  observation  some 
years  ago.  A  large,  muscular  man  of  middle  age  shot  himself  with  suicidal 
intent,  and  was  brought  to  the  hospital  a  prisoner.  The  weapon  used  was  a 
.22  caliber  revolver.  There  w^re  two  wounds,  one  near  the  middle  of  the 
forehead;  the  skull  was  not  penetrated,  and  the  bullet  could  be  felt  beneath 
the  scalp,  flattened  against  the  bone,  not  far  from  the  wound  of  entrance.  The 
Second  wound  was  in  the  third  intercostal  space,  a  half  inch  from  the  left  border 
of  the  sternum.  On  admission  to  the  hospital  the  patient  was  in  moderate 
Aock;  there  was  no  bleeding  from  either  wound.  He  suffered  from  marked 
lyspnea  and  orthopnea.  His  pulse  was  rapid,  feeble,  and  irregular.  No  phys- 
cal  signs  pointing  directly  to  a  wound  of  the  heart  were  made  out ;  the  heart 
Jonnds,  though  weak,  were  present.  His  condition  improved  in  every  way 
luring  the  next  twenty-four  hours.  At  the  end  of  this  time  a  slight  increase 
in  heart  dullness  was  noted.  Examination  of  lungs  negative.  He  continued 
to  improve  until  the  fifth  day,  and  was  then  regarded  as  out  of  danger.  On 
this  day,  while  sitting  up  quietly  in  bed,  he  suddenly  fell  back  in  syncope,  and 
in  a  moment  or  two  was  dead.  The  autopsy  showed  a  moderate  amount  of 
feeent  blood  clot  in  the  pericardium  and  a  little,  older  blood  clot.  There  was 
a  slitlike  wound  penetrating  the  middle  of  the  wall  of  the  right  ventricle. 
This  wound  was  about  one  half  inch  in  length  and  contained  a  recent  clot. 
The  bullet  was  found  free  in  the  cavity  of  the  right  ventricle. 

There  is  no  certain  method  of  recognizing  the  presence  of  a  foreign  body 
n  the  heart  After  a  wound  in  which  a  bullet  or  portion  of  a  weapon  re- 
mined  in  the  thorax,  its  presence  in  the  heart  might  be  inferred  from  the 
jrmptoms,  and  the  inference  might  possibly  be  confinned  by  an  X-ray  picture. 
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Ruptures  of  the  heart  from  lilunt  violence  are  usually  immediately  frttal  in- 
juries, Tli(^  following  ore  the  principal  mortality  iitatistics  of  wounds  of  the 
henrt:  Loisun  fmuid  1*  reeriverieiH  aiiion^  23  rases  nf  needle  woundts  of  tlie  lieart, 
11  reeuveries  nniong  OU  eases  of  stab  \v<ainds,  3  rwoveries  anioiig  110  giiEslmt 
wounds.  The  prognosis  of  stab  wounds  of  the  heart  has  bcx^n  improved  by 
recent  siif^i'essfiil  ujterative  treatruent,  Tlio  mortality  of  stab  woinuls  prurajitly 
opi*rated  npon  haa  been  re<lueed  to  somewhere  near  sixty  ]K*r  cent. 

Injuriks  of  the  Great  Vessels  of  the  Tiiokax, — The  aorta,  puhnonnrv 
arteries  and  veins,  the  sui>erior  vena  cava,  the  innominate  artery  and  vein,  niirr 

be    wounded    bv    stab  ami 


Firj.  23<K — Traumatic  Aneitrism  of  the  SirnrLAVfAN  Artery. 
(New  York  Hospital,  fcervice  of  Dr.  Frank  Hftrtley*) 


gunshot  wounds,  or  fonMg^ 
boilies  may  uleerate  thmiigh 
the  gullet  and  erode  tlieir 
walls.  Some  of  tliem  may 
also  be  perforated  by  tk 
pressure  of  a  traeheototuT 
tube,  or  opened  by  ulcera-  - 
tion  from  a  neighboring  | 
purulent  focus.  Unleag  the 
opening  is  small  or  incom- 
plete, sudden  death  inm 
external  or  intenial  bknl' 
ing  results.  In  other  cm^^ 
dentil  may  be  delayed  for 
hours  or  days.  If  the  wound 
is  very  small  or  ineompke, 
an  aneurism  may  form,  and 
rupture  after  a  variaUe 
]}eriod  wnth  a  fatal  result. 
Wounds  of  these  ve^els 
very  rarely  come  under 
treatment  at  all. 

Injuries  of  ttik  Thck 
T?ACic  DrcT.^ — Injuries  in 
the    cervical    jiortion    have 


already  been  meutioned.  Injuries  in  the  tlioraeie  p<>rli»>n  rarely  occur  aW, 
but  are  usually  nssoeinted  with  otlier  ^nul  more  s(^rir»us  hsions.  Simple  rufitnif 
of  tlie  duct  may  lead  to  a  chylous  hydrothorax,  i.  e.,  to  tlie  nceumulntion  in  tlu* 
pleura  of  a  greater  or  less  quantity  of  milky  thiid,  and  the  phy>iiral  sign?  of 
fluid  in  the  ph*iiral  cavity.  The  character  of  the  fluid  is  readily  riK?»>gniMl>le 
by  its  gross  appearances  and  the  presence  of  fat  droplets  under  the  niicroscojie. 
Under  normal  eonilitions  it  eoagulotes  sptmtaneously  when  exposed  to  the  air. 
The  presence  of  the  injury,  when  complieaied  by  hemothorax  or  otlier  serimis 
lesions,  cannot  be  recognized. 
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Injuries  of  the  Diaphragm. — Subcutaneous  rupture  of  the  diaphragm 
xnaj  occur  from  severe  crushing  injuries,  and  instances  have  been  recorded 
of  ruptures  as  the  result  of  vomiting  and  during  labor.  The  diaphragm  may 
further  be  woimded  by  stab  and  gunshot  wounds  of  the  abdomen  and  thorax. 
Jn  most  cases  of  rupture  or  of  wounding,  the  injury  to  the  diaphragm  itself 
is  of  less  consequence  than  the  associated  lesions  of  the  heart  and  lungs,  or  of 
the  abdominal  organs.  Subcutaneous  ruptures  are  sometimes  followed  by  pro- 
lapse of  the  stomach  and  intestines;  sometimes  the  spleen  or  a  portion  of  the 
liver,  into  the  pleural  cavity.  If  much  of  the  contents  of  the  belly  lie  in 
the  thorax,  the  former  may  be  retracted  while  the  latter  is  distended.  Ac- 
cording to  circumstances,  marked  symptoms  may  or  may  not  be  present.  In 
8ome  cases  such  hemiic  have  existed  for  years  unrecognized.  In  others  they 
have  caused  early  strangulation  of  the  gut  and  death.  In  cases  of  recent  pro- 
la  j)se  there  may  be  symptoms  of  compression  of  the  heart  and  lungs,  dyspnea 
and  rapid  heart,  etc.  The  physical  signs  in  the  chest  may  be  characteristic. 
There  will  be  tympanitic  resonance  over  the  thorax  up  to  a  certain  level,  with 
absence  of  voice  and  breathing;  above,  there  may  be  normal  resonance  and 
feehle  or  normal  breathing.  There  may  be  splashing  sounds,  heard  spontane- 
ously or  on  shaking  the  patient.  If  the  stomach  is  in  the  pleural  cavity  and  an 
effervescent  drink  be  swallowed — a  Seidlitz  powder,  for  example — the  area  of 
tympanitic  resonance  may  be  increased  and  bubbling  sounds  may  be  heard. 
The  patient  may  suffer  from  colicky  pain,  from  dyspepsia;  he  may  vomit.  If 
the  gut  becomes  constricted,  there  will  be  the  symptoms  of  intestinal  obstruc- 
tion. If  the  gut  ruptures  into  the  pleura,  a  putrid  pyopneumothorax  would 
speedily  develop.  Simultaneous  wounding  of  stomach  and  diaphragm  without 
prolaj)se  may  be  followed  by  the  escajKj  of  stomach  contents  into  the  pleura 
and  empyema.     Prolapse  of  lung  into  the  abdomen  is  rare. 

The  symptoms  referable  to  the  diaphragm  itself  in  cases  of  rupture  or  of 
wounds  may  be  slight  or  marked.  Pain  is  felt  in  the  region  of  the  diaphragm, 
niade  worse  by  coughing,  vomiting,  or  taking  a  deep  breath;  the  patient 
breathes  as  quietly  as  possible,  spares  his  diaphragm  all  he  can.  The  pain 
may  radiate  to  the  shoulder.  Severe  dyspnea  will  only  be  present  when  there 
are  associated  injuries  or  prolapse  of  the  viscera,  as  above.  Injury  of  the 
diaphragm  is  common  in  stab  and  gunshot  wounds  of  the  thorax  and  belly. 
The  existence  of  such  a  wound  may  Ix)  inferred,  as,  for  example,  when  an 
individual,  shot  in  the  thorax,  has  symptoms  referable  to  the  Wly — pain,  vom- 
itin":,  rigidity  of  the  abdominal  wall,  etc.  A  positive  diagnot^is  can  rarely 
le  made  without  operative  exploration. 

Fractiji{t:s  and  DrsT.orATioNS 

Fracture  of  the  Stemuin. — Except  as  the  result  of  gunshot  jnid  stab  Avounds, 
his  is  a  rare  injury.  It  is  almost  unknown  in  childliood  and  very  rare  before 
JuJt  life.     The  line  of  fracture  is  most  often  transverse,  or  nearly  so,  rarely 
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oblique,  and  very  rarely  longitudinal.  The  most  frequent  seat  of  fracture  is 
at  or  near  the  junction  of  the  manubrium  with  the  body  of  the  bone.  The 
manubrium  itself  may  be  broken  near  its  lower  border.  The  manubrium  may 
be  separated  from  the  body  by  a  fracture  or  a  dislocation,  according  to  whether 
ankylosis  lias  taken  place  or  not,  or  the  fracture  may  be  through  the  body  Dear 
its  upper  border;  less  frequent  is  a  fracture  of  the  middle  portion  of  the  hody, 
and  very  rare  a  fracture  or  a  separation  of  the  ensiforra  cartilage.  If  ve 
except  gunshot  wounds  and  stabs,  fractures  of  the  sternum  are  nearly  always 
simple ;  they  are  usually  complete,  but  in  many  cases  the  periosteum  of  the 
posterior  surface  is  wholly  or  partly  preserved.  They  may  be  produced  by 
external  violence  or  by  muscular  action.  External  violence  may  act  directly 
or  indirectly.  In  the  former  case  the  bone  is  broken  by  blows  or  falls  upon 
the  chest,  by  violent  compression,  as  in  run-over  accidents,  compression  between 
railway-car  buffers,  and  the  like.  In  the  latter  the  bone  may  be  broken  by 
extreme  l)ending  of  the  body  backward  or  forward.  Falls  upon  the  slioulders 
or  upon  the  dorsal  spine  produce  the  first  The  bone  is  bent  backward  through 
its  muscular  and  ligamentous  attachments,  and  more  or  less  torn  apart.  Falls 
upon  the  buttocks  and  upon  the  breast,  such  that  the  body  is  forcibly  bent  for- 
ward, produce  the  second.  The  fractures  by  muscular  action  have  occurred  dur 
ing  straining  in  labor  and  by  efforts  to  lift  heavy  bodies,  notably  when  the  body 
was  lx?nt  far  backward  and  the  individual  was  trying  to  lift  a  heavy  weight  by 
his  teeth.  The  common  form  of  displacement  in  fractures  of  the  manubrium 
and  of  the  body  is  forward  displacement  of  the  lower  fragment,  sometimes 
with  overriding.     The  upper  fragment  is  rarely  in  front  of  the  lower. 

The  diagnosis  is  usually  easy;  if  displacement  exists,  a  mistake  can  hardly 
occur.  The  patients  assume  by  preference  a  sitting  posture,  bend  the  body 
forward,  and  avoid  breathing  deeply.  There  is  localized  pain,  increased  by 
motion  or  by  deep  breathing,  often  mobility  of  the  fragments,  tenderness  at 
the  point  of  fracture,  crepitation  unless  the  fragments  override,  and  usually 
ecchymosis.  This  last  sign  is  of  especial  value,  if  it  appears  late,  in  cases 
where  no  deformity  is  present,  but  only  localized  pain  and  tenderness.  Asso- 
ciated injuries  may  give  rise  to  marked  symptoms:  rupture  of  the  lung  to 
pneumopericardium  and  subcutaneous  emphysema,  or  to  hemopneuraothorax ; 
laceration  of  the  internal  mammary  artery  or  veins  to  hemopericardium  or  to 
abundant  extravasation  into  the  mediastinum,  with  pressure  symptoms  or  symp- 
toms of  hemorrhage.  Associated  injuries  of  the  heart  and  abdominal  viscera 
produce  severe  symptoms  which  overshadow  those  of  the  fracture.  Fractures 
and  dislocations  of  tlie  ensiform  cartilage  are  attended  by  the  signs  of  fracture. 
Tlic  defonnity  may  be  marked ;  there  is  severe  pain,  tenderness,  and  mobility, 
and  in  several  recorded  cases  vomiting  of  a  persistent  character  only  relieved 
by  reduction  of  the  displacement.  The  congenital  deformities  of  the  sternum, 
notably  median  fissure,  should  \ye  borne  in  mind  when  examining  an  injury 
of  the  sternum,  as  well  as  the  varieties  in  the  shape  and  position  of  the  ensi- 
form cartilage. 
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Dislocations  of  the  Stemum. — Dislocation  of  tlic  maniibriiiin  from  the  body 
"  the  bone  has  been  occasionally  recorded.  Direct  and  indirect  violence  and 
uscular  action  have  been  given  as  causes.  In  a  large  proportion  of  the  cases 
e  associated  injuries  have  been  so  severe  as  to  destroy  life.  The  common 
rm  of  displacement  has  been  of  the  body  upward  and  forward  on  the  manu- 
ium.  In  a  small  number  the  body  Avas  displaced  backward ;  in  one  a  longi- 
dinal  separation  was  present  from  a  fall  from  a  height,  in  which  the  patient 
ruck  upon  his  back  on  top  of  a  wjdl  in  such  a  manner  as  to  produce  hyper- 
:tension  of  the  spine  (Aurran  and  David).  Forward  dislocations  of  the  body 
ive  been  produced  by  blows  and  falls  upon  the  up|x?r  part  of  the  chest;  falls 
om  a  height  such  that  the  spine  has  been  violently  flexed.  The  diagnosis 
.spends  iij>on  the  recognition  of  the  deformity  and  displacement.  Inasmuch 
\  the  cartilages  of  the  second  ribs  usually  remain  attached  to  the  manubrium, 
I  the  anterior  dislocations  the  crescentic  hollows  at  either  upper  corner  of  the 
ody  for  the  articulation  with  these  ribs  can  usually  be  recognized  on  palpa- 
on,  thus  differentiating  the  condititm  from  fracture.  Generally  speaking, 
ae  diagnosis  offers  no  difficulties.  The  associated  injuries  are  usually  more 
mportant.  In  those  cases  which  have  survived,  inability  to  maintain  reduc- 
ion  has  not  caused  any  serious  symptoins  (Stimson). 

Fractures  of  the  Bibs  and  of  their  Cartilages. — Fractures  of  the  ribs  and 
heir  cartilages  are  very  conmion  injuries.  In  the  statistics  of  various  authors 
Bey  are  placed  second,  third,  or  fourth  in  point  of  frequency  among  fractures. 
They  are  exceedingly  rare  in  childhood;  during  adult  life  they  increase  in 
frequency  among  men  during  the  active  Avorking  period  and  diminish  during 
>I(1  age.  Fractures  of  ribs  from  slight  degrees  of  violence  are  common  among 
nsane  patients  and  paralytics.  The  ribs  may  be  broken  by  external  violence 
5rby  muscular  action,  the  latter  very  rarely.  Still,  numerous  cases  have  been 
observed  from  coughing,  sneezing,  straining.  Tlie  accident  is  said  to  be  more 
^mon  on  the  left  side  and  of  the  lower  ribs,  especially  the  eleventh  (Stim- 
son). External  violence  is  the  ordinary  cause,  from  blows,  falls,  or  violent 
-'ompression  of  the  chest.  Any  number  of  ribs  may  be  broken  on  one  or  both 
titles.  Compound  fractijres  occur,  not  from  the  ribs  penetrating  the  skin  but 
fom  the  wound  caused  by  the  object  producing  the  fracture.  The  ribs  most 
commonly  broken  are  the  sixth,  seventh,  and  eiglitli,  the  twelfth  rib  very  rarely, 
recently  saw  a  case,  verified  by  operation,  in  which  a  blow  in  the  loin  caused 
fracture  of  the  twelfth  rib  and  a  punctured  w'ound  of  the  kidney,  with 
Pinaturia  of  some  gravity,  for  which  I  exjK)sed  the  kidney.  The  woimd  of 
>«  kidney  corresponded  in  size  to  the  rib,  and  was  about  an  inch  deep.  The 
pper  three  ribs  are  fractured  less  commonly  than  those  below.  The  fracture 
f  a  rib  may  be  complete  or  incomplete,  transverse  or  oblique.  Angular  de- 
onnity  may  occur,  notably  when  several  ribs  are  broken;  the  angle  may  be 
lirected  outwardly  or  inwardly.  Overriding  does  not  occur  except  when  several 
uccessive  ribs  are  broken.  Not  infrequently  a  rib  is  broken  in  two  places. 
ixamples  of  four  points  of  fracture  in  one  rib  have  been  observed. 
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Although  any  portion  of  a  rib  may  be  fractured,  the  most  common  situation 
is  in  front  near  the  junction  of  the  rib  with  its  cartilage,  less  commonly  in 
the  axillary  region,  rarely  near  its  junction  with  the  spine.     A  rib  may  be  ' 
broken  by  direct  violence  at  the  point  of  impact,  or  a  force  which  compresses 
the  thorax  and  which  tends  to  crowd  the  ends  of  a  rib  nearer  together  may 
cause  a  fracture  at  the  point  of  greatest  convexity  of  the  curve.     In  practice  it 
is  not  always  easy  to  distinguish  between  these  two  fonns.     Associated  injuries 
are  common — most  often  of  the  pleura  and  lung,  less  often  of  the  heart,  great 
vessels,  and  the  abdominal  viscera.     The  lung  may  be  wounded  by  the  broken 
fragments  of  rib,  or  burst  by  compression  at  another  point,  even  without  lacc^ 
ation  of  the  parietal  pleura.     Lacerations  of  the  lung  may  give  rise  to  hemo- 
thorax or  pneumothorax,  with  their  signs  and  symptoms.     Emphysema  of  the 
chest  wall — usually  limited  in  extent,  sometimes  generalized  over  the  entire 
body — is  one  of  the  commonest  and  most  certain  signs  of  fracture  of  ribs  and 
laceration  of  the  lung,  although  emphysema  is  more  likely  to  occur  where  the 
lung  is  adherent  to  the  chest  wall  at  the  point  of  fracture.     It  may  and  often 
does  occur  when  this  is  not  the  case. 

The  Diagnosis  of  Fractures  of  the  Ribs. — The  diagnosis  of  fractures  of  the 
ribs  is  not  usually  difficult,  but  no  doubt  many  fractured  ribs  are  unrec(^i7^ 
and  treated  as  contusions.  There  is  pain  at  the  seat  of  fracture,  increased  by 
deep  breathing;  there  is  often  a  painful  and  frequent  cough.  If  the  lung  is 
injured  there  may  be  bloody  expectoration,  often  present  in  slight  and  abt>ent  in 
severe  injuries.  The  patients  try  to  hold  the  injured  side  of  the  thorax  as 
rigidly  as  possible,  and  to  avoid  coughing.  During  coughing  the  patient  may 
distinctly  feel  crepitation  at  the  point  of  fracture.  Associated  injuries  will 
produce  more  or  less  grave  symptoms  of  their  own.  (See  Sulx^utaneous  In- 
juries of  the  Thorax.)  Palpation  of  the  ribs  will  discover  a  point  of  extreme 
tenderness  at  the  site  of  fracture.  Pressure  upon  the  rib  at  a  distant  point 
will  often  cause  pain  at  the  same  place.  Pressure  upon  the  sternum  will  often 
produce  pain  at  the  point  of  fracture  in  the  rib.  In  many  cases  emphysema 
will  be  present.  In  cases  of  doubt,  each  rib,  where  accessible,  should  be  care- 
fully palpated.  Mobility  at  the  point  of  fracture  and  deformity  may  he  pres- 
ent ;  usually  they  are  absent  or  hard  to  recognize  unless  several  adjacent  ribs 
are  broken,  or,  in  the  case  of  a  single  rib,  unless  it  is  comminuted  or  broken 
in  more  than  one  place.  Crepitation  may  sometimes  be  felt  by  placing  the  ' 
palm  of  the  hand  over  the  seat  of  fracture  while  the  patient  breathes,  or  by 
pressure  with  the  fingers  on  either  side  of  the  point  of  fracture  alternately. 
Auscultation  may  reveal  pleuritic  friction  sounds  under  the  fracture,  an*l 
crepitation  may  sometimes  be  heard  at  the  same  time. 

When  the  fracture  is  incomplete  a  positive  diagnosis  can  hardly  be  made, 
local   pain   and   tenderness  being  also   present  in   contusions.      Pneumo-  anl 
hemothorax  give  their  proper  signs.     It  is  exceedingly  rare  that  an  uncom- 
plicated fracture  of  ribs  leads  to  empyema.     Pneumonia  may  occur  in  tW 
aged,  the  feeble,  and  the  alcoholic.     A  rare  complication  of  fractured  ribs  ij 
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ernia  of  the  lung.  It  only  occurs  when  several  adjacent  ribs  are  broken,  and 
He  or  more  of  them  is  displaced  upward  or  downward  so  that  a  gap  occurs 
iroiigh  which  the  lung  protrudes.  It  is  rarely  that  the  X-rays  are  needed 
« confirm  a  diagnosis  of  fractured  ribs.  In  the  extensive  fractures  of  many 
■ibs  near  the  spine,  occasionally  obsen^ed,  the  gravity  of  the  injury  depends 
ipon  lesions  more  important  than  the  fractures  of  the  ribs  themselves;  but 
n  these  cases  the  X-rays  might  afford  information  in  regard  to  the  ribs  not 
^thenvise  obtainable.  The  presence  of  fractures,  with  dis])lacement  old  or  new, 
ould  readily  be  showTi.  The  susj>ected  part  of  the  thorax  should  be  placed 
s  close  as  possible  to  the  photographic  plate. 

Fractnre  of  the  Costal  Cartilages. — Fracture  of  the  costal  cartilages  is  not 
very  common  injury ;  it  may  be  produced  by  the  same  causes  as  fractures 
f  ribs.  The  fracture  occurs  more  often  in  elderly  men  whose  costal  cartilages 
lave  undergone  partial  ossification.  I  have  recently  seen  a  case  in  a  yoimg 
aan  due  to  a  fall  against  the  comer  of  a  bureau.  The  cartilage  of  the 
eventh  rib  was  broken  close  to  its  junction  with  the  rib;  there  was  easily 
ecognized  defonnity.  The  end  of  the  rib  projected  anteriorly;  the  cartilage 
as  slightly  depressed,  this  being  the  usual  condition.  The  sixth,  seventh, 
id  eighth  ribs  are  broken  in  this  way  oftener  than  others.  If  overriding 
not  present,  mobility  and  soft  crej)itation  may  be  felt.  Under  certain 
editions  many  cartilages  may  be  fractured,  with  serious  or  fatal  injuries 

the  thoracic  viscera,  as  in  cases  of  compression  of  the  thorax  already 
bribed. 

Dislocations  of  the  Bibs. — Dislocations  of  ribs  at  the  costovertebral  articula- 
3ns  have  been  obsen^d  in  a  few  cases,  for  the  most  part  at  autopsies,  death 
iving  occurred  from  associated  injuries.  In  a  number  of  instances  fractures 
*  the  vertebra^  and  of  other  ribs  existed.  These  dislocations  are  very  unlikely 
'  occur  as  isolated  injuries,  but  one  case  of  this  kind  having  been  recorded 
Stinison).  It  is  improbable  that  a  diagnosis  could  be  made  by  any  other 
leans  save  the  X-rays,  or  during  an  operation  for  fractured  spine.  There  is 
0  reason  to  suppose  that  subjective  symptoms  are  produced  which  would  mate- 
ially  differ  from  those  of  fractured  ribs. 

Dislocations  of  Ribs  from  their  Cartilages, — Dislocations  of  ribs  from  their 
artilages  are  infrequent.  They  luay  lye  produced  by  direct  and  indirect  vio- 
.'nce,  and  by  muscular  action.  Tlie  signs  and  symptoms  closely  resemble 
aose  of  fracture  of  the  costal  cartilages.  In  anterior  dislocation  the  pro- 
?cting  extremity  of  the  rib  is  unuiistakable.  In  some  cases  the  deformity, 
asily  reduced,  has  returned  at  once.  Tliere  may  or  may  not  be  l<x?al  pain ; 
ndemess  is  present.  Tlie  condition  may  sometimes  be  distinguished  from 
acture  of  the  cartilage  by  its  situation  and  the  shape  and  contour  of  the 
d  of  the  rib.  Dislocation  of  the  costal  cartilages  from  the  sternimi  has 
en  obser\'ed  in  a  few  cases,  sometimes  associated  with  fractures  of  ribs, 
ilocation  of  the  clavicle  at  its  inner  end,  and  fracture  of  the  sternum. 
tcr  the  history  of  a  suitable  injury  the  signs  and  symptoms  are  localized 
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j  HI  ill  anrl  tenderness  fnllnw  111*2;  the  aeeidciit,  tosx^/tlier  with  defomiitr  frit  on 
{mlpHtioii.     The  usual  displaeeiiK^nt  has  been  bnekward. 

Separation  of  the  Carlilayes  of  the  Jiibs  ftotn  One  Another. — Sc^parathPti 
of  the  cartilages  of  tlie  sixtli,  seventh,  and  eiglith  rihi^  from  one  an(»tUer  ha* 
been  ohservtHl  and  rworded  in  a  few  eases  only,  eansed  by  a  fall  or  violrnt 
l»ending  of  the  body  haekwanL  The  rrirtilnges  have  lx*pn  funnd  separated— in 
one  case   ( Iloclienegg)   widely — -and  mnvablo  upon  one  another. 


DISEASES  OF   THE  THORACIC  WALL 

The  skin  of  the  njiiicr  part  of  the  back  is  one  of  the  commonest  sites  of  tW 
various  forms  of  acne;  the  eruption  is  chronic  here  as  elsewhere,  and  appiir? 
to  dcjiend  jiartly  njion  constitutional  caiist^s  and  partly  itprm  want  of  due  cirp 
of  tlie  skin.  The  acne  jiapides  nnd  jinstnles  are  scarcely  to  be  confoumW 
with  other  skin  diseases.  They  lack  tlie  peculiar  pigmentation  and  colorii^ 
of  sypliilides,  and  do  not  form  the  eireular  and  erescentic  groupings  of  sy|»bil- 
itic  papides  and  pustules.  The  hack  of  the  neck  and  shoulders  are  also  favor- 
ite sites  fr»r  furuncles  and  carbmicles.      (See  Genera!  Surgery,) 

Acute  PhlegTiionous  Intlammation  of  the  Soft  Parts  of  the  Thorax.— A  thn^ 
geroiis  and  often  fatal  necrotic  and  jruruh^nt  infhimuiatinn  of  the  crmncohM- 
tissue  ydanes  of  the  cliest,  involving  especially  the  intermuscular  plane?,  si^nv- 
tinies  the  muscles  and  the  snlieutaneous  fat,  may  originate  in  a  variety  of  wuw 
It  may  folhtw  infection  tlirough  the  nipple  or  abscess  of  the  breast;  infeet4 
wounds  or  oiK^nttifms  on  the  soft  parts  of  the  thorax;  periglandular  itifection 
from  suppurating  axillary  lyin]>h  glands;  suppurative  prfwi'esses  originating  in 
the  jaw  or  in  the  neck,  notably  in  the  supraclavicular  fossa,  which  barrow 
down  into  the  axilla.  Beneath  the  scapula  and  beneath  t!ie  pectoralis  major 
ninscle  are  not  uncounuon  sites.  The  symptoms  are  those  of  acute  scpis;  a 
chill  may  fKT'ur,  with  high  fever,  prostration,  a  high  lencocyte  count,  ftc; 
Lwally,  there  is  general  pain  and  tenderness  fiver  the  affectetl  side.  The  loose 
intermuscular  planes  favor  the  spread  of  infcclion  over  a  largo  area  ralber 
than  localization  and  perforation  of  the  skin.  After  tlie  process  is  well  umW 
way  a  diffuse  boggy  swelling  may  Im*  present,  or  a  boardlikc  induration.  Tlie 
disease  has  lieen  mistaken  for  pleurisy;  the  constitutional  symptoms  arc  fur 
more  stormy  and  the  signs  of  pleurisy  are  absent  The  use  of  an  aspiralin; 
m^edle  and  the  withdrawal  of  pus,  trvgether  with  the  general  sj^mptimis  of  pro- 
found sepsis,  will  establish  the  diagnosis. 

Abscesses  of  the  Thoracic  Wall. — Acnto  abscesses  arise  from  infectioB 
through  a  wound  or  abrasion  of  the  akin ;  from  the  presence  of  a  foreign  M\\ 
infection  of  a  liemat«jma;  further,  from  o?;teomyelitis  of  a  rib  or  the  stemurn. 
The  signs  of  acute  aliseess  are  present ;  an  aspirating  needle  withdraws  pii.< 
The  causation  is  t<i  be  dctenniueil  |>artly  from  the  history,  partly  from  tlw 
findings  when  the  altseess  is  ineised.  An  empyema  wddeh  has  pt*rf orated  tlit^ 
chest  wall — so-called  *'  empyenui  necessitatis  " — is  to  be  dit^erentiate^J  fnufi  -i^ 
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ortJiTiary  abscess  by  percussion  and  :nisrultution  of  llu'  olicst,  by  the  introduc- 
tion of  an  aspirating  needle  into  tbe  pleural  sac,  and  I  lie  presence  of  dyspnea, 
cuujj:Ii,  jinil  inmiobility  n(  tlie  ehest. 

I'euiplki  urn t'  Auscksw. — Primary  acute  abscess  originating  outside  the 
ci>stal  pleura  and  iK'ueatli  Uxe  ribs  is  a  rare  eonditirni.  Tlie  abscess  luny  l)e  of 
c*>nsi<lernble  size,  and  lind^^  to  jierfrirate  the  cbest  wall  rather  tlian  tlie  pleura, 
sinil  ap[>ears  as  a  tender,  tluetnating  swelling,  giving  the  local  signs  of  deep- 
seated  acute  or  subacute  abscess.  Tbe  ditTerential  diagnosis  from  a  |Terf orating 
euipyema  may  be  impossible.  Tlie  f(*Ihnving  consideration  may  he  of  value: 
A  |x>ri pleuritic  abscess  nmy  appear  anywbere  and  Ix;  surrounded  by  normal 
resonance  and  breathing;  an  eiupyeina  is  usually  at  tbe  bottom  of  the 
pleural  sac;  abscess  of  the  long  may  perforate  tbe  chest  wall  and  form  a 
tumor  giving  the  signs  of  abseess  Ix^urath  the  skin*  There  will  usually  have 
been  a  history  of  puenuuniin,  an  iujiiry,  aspiratiiin  »>f  a  foreign  IhkIv,  etc. 
railing  some  such  Iiist<*ry,  the  condition  mtiy  n'liiain  unreeognized  until  incised 
and  expbjred.  TuhercNhms  cavities  in  the  luugs  may  o+'casionally  |)erf orate 
the  thoracic  wall  and  give  rise  to  an  abscess  eoutaiuiug  |ius  and  air.  Such  an 
abscess  will  give  a  tympanitic  jK*rcussion  note  and  will  m^t  usually  bo  reducible; 
aspiration  will  witbdriiw  ])us  and  air.  A  hernia  of  tbe  hing,  unless  strangu- 
lated or  inflamed,  will  Im?  reducible,  and  vesieular  lirenthing  may  l>e  heard  over 
it  as  well  as  tympanitic  resonnncH\  Them  are  a  number  of  instances  on  record 
where  an  aneurism  of  the  aorta  has  perforatt^l  tbe  chest  wall  and  been  incised 
as  an  abscess.  Tbe  skin  over  such  an  auourism  may  be  acutely  inflamed,  flue- 
tuatii»n  is  present;  if  the  sac  is  nmeli  thi<^kentd,  or  [uirtly  obliterated  by  layers 
of  tilirin,  pulsation  and  bruit  may  be  wanting,  lii  iiuy  doulitftd  ease  a  fine 
needle  should  Im?  introduced,  luid  the  character  of  the  contained  fluid  deter- 
mined. It  is  to  be  reniemljcred  tliat  if  the  sac  enntaius  ebjts,  a  dry  tap  nuiy 
result.  Further,  an  abscess  may  c>verlie  an  aneurism.  I'nder  such  condi- 
tions a  ciireful  physical  examinatiuu,  tiie  history  nf  the  case,  and  ordinary  care 
will  prevent  disastrous  error.  An  X-ray  examination  is  a  useful  aid  in  the 
diagnosis. 

Actinomycosis. — Actinouiycosis  of  tbe  lung  may  |ierforate  and  prwluce  an 
actinomycotic  abscess  of  the  chest  wall.  The  disc*aso  is  characterized  by  ^  very 
chronic  course,  by  the  form  at  ion  of  abscesses  and  sinuses  with  int  hi  rated  walls, 
and  by  the  presence  of  the  characteristic  granules  in  tbe  discharge.  (See 
Actinomycosis.) 

Cui.iJ  AuscESH  OF  TUE  TuoRACic  Wali.. — Tubcrculous  abscess  gives  the 
Mstory  of  a  chronic  process  without  signs  of  acute  intlanunation;  the  fluctuat- 
ing swelling  is  covered  by  white  skin,  is  pain  loss  and  insensitive.  The  size 
of  such  an  abscess  may  l)e  small  or  very  largi-,  in  some  cas(^  as  large  as  a 
child's  head.  In  most  cases  a  cold  abscess  will  have  origiiuiti^l  in  a  bone,  a 
rib,  the  sternum,  a  vertt*bra,  the  scapula,  and  often,  at  s<Kme  distance  away, 
tbe  pus  having  travided  jji^rhaps  a  futit  or  more,  beneath  the  niuseles,  bt^fore  it 
bas  reached  the  surface,      rriiunry   tuberculosis  of  muscles  being  rare,   the 
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possibility  of  an  intrathoracic  origin  should  not  be  forgotten,   and  careful 
search  with  a  fine  probe  may  reveal  it  during  the  operation. 

Acute  Osteomyelitis  of  the  Bibs,  Sternomy  or  Clavicle. — Acute  osteomyelitis 
of  the  ribs,  sternum,  or  clavicle  rarely  occurs  as  an  isolated  lesion;  usually 
other  bones,  and  notably  the  long  bones  of  the  extremities,  are  simultaneously 
involved.  A  few  such  cases  have,  however,  been  recorded,  especially  after 
typhoid  fever  and  other  infectious  diseases.  Local  pain,  tenderness,  and  swell- 
ing, and  the  formation  of  an  abscess,  together  with  the  suppurative  lesion  in 
the  bone  and  periosteum,  are  present.  In  the  case  of  the  ribs  the  anterior 
extremities  appear  to  be  most  commonly  affected.  I  saw  a  focus  in  the 
manubrium  and  the  sixth  rib  associated  with  acute  osteomyelitis  of  the 
tibia ;  a  similar  lesion  was  observed  in  another  case  after  a  celluhtis  of 
the  forearm. 

Tuberculous  Periostitis  and  Osteomyelitis  of  Bibs  and  Sternum. — Tuberculous 
periostitis  and  osteomyelitis  of  ribs  and  sternum  is  more  common  than  the 
acute  suppurative  form;  the  ribs  are  more  often  affected  than  the  sternum.  : 
The  disease  occurs  at  all  ages;  in  children  and  old  people  less  often  than  in 
young  and  middle-aged  adults.  The  lesion  may  be  primary  in  the  periosteum 
and  bone,  or  secondary  to  tuberculosis  of  the  soft  parts  or  to  intrathoracic 
lesions.  Other  tuberculous  lesions,  notably  phthisis,  are  often  present  Pri- 
mary tuberculosis  in  the  bone  is  the  rule,  in  the  periosteum  the  exception. 
The  lesions  are  tuberculous  infiltration  of  an  area  of  bone,  usually  limited  in 
extent,  softening,  the  formation  of  an  abscess,  sometimes  of  a  small  sequestrum. 
The  tendency  to  burrow  beneath  or  through  the  pleura  is  small,  the  abscess 
finds  its  way  outwardly.  Primary  tuberculous  periostitis,  by  depriving  the 
rib  of  its  blood  supply,  may  lead  to  the  formation  of  a  considerable  sequestrum. 
Several  foci  may  exist  in  one  bone  or  many  ribs  may  be  involved.  The 
perichondrium  of  the  costal  cartilages  may  also  be  the  seat  of  tuberculosis. 
The  cartilage  undergoes  necrosis,  and  remains  as  a  sequestrum  at  the  bottom 
of  a  chronic  tuberculous  sinus.  In  the  sternum  multiple  foci  often  form,  so 
that  a  considerable  portion,  or  even  the  entire  sternum,  may  be  involved.  The 
abscesses  usually  break  through  the  skin,  leaving  tuberculous  sinuses  and 
ulcers  •behind.  Earely,  such  abscesses  form  on  the  posterior  surface  and  break 
into  the  mediastinum,  to  end  fatally.  The  diagnosis  of  tuberculosis  of  ribs 
and  sternum  is  not  often  diflScult;  there  is  a  history  of  a  chronic,  painless, 
circumscribed  enlargement  of  one  or  more  ribs,  or  of  a  similar  tumor  over 
the  sternum;  the  formation  of  a  cold  abscess,  which  finally  perforates  the 
skin  and  discharges  abundant  tuberculous  pus.  The  probe  often  strikes  imme- 
diately against  bare,  roughened,  or  softened  carious  bone.  Should  the  fistu- 
lous tract  be  long  or  tortuous,  and  difficult  to  follow  with  a  probe,  the  follow- 
ing expedient  may  be  used  to  find  the  original  focus:  The  sinus  is  injected 
with  iodoform  or  bismuth  emulsion;  an  X-ray  picture  is  taken;  the  iodoform 
or  bismuth  casts  a  dense  shadow,  and  often  indicates  plainly  the  point  of  origiii 
of  the  process. 
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Syphilitic  Periostitis  and  Osteomyelitis  of  Bibs  and  Stemnm, — Syphilitic 
riostitis  and  osteomyelitis  of  ribs  and  sternum  occurs  in  the  later  stages  of 
)  disease  as  a  circumscribed,  or  more  diffuse,  gummatous  infiltration  of  the 
riosteum  or  bone,  or  both.  There  is  formed  a  slowly  growing  circumscribed 
largemcnt  of  the  rib,  often  spindle-shaped,  tending  to  spread  along  the  length 
the  rib,  and  generally  nearly  painless.  Upon  the  sternum  a  more  or  less 
miinent  tumor  is  formed,  hard  or  elastic  at  first ;  later,  softening  may  take 
ice,  with  the  formation  of  a  characteristic  crateriform  gummatous  ulcer 
ding  to  exposed  or  necrotic  bone,  or  to  one  or  more  sinuses,  not  always  easy 

distinguish  from  tul)erculosis.  Points  which  may  aid  in  diagnosis  are: 
philitic  gummy  material  of  a  dirty-white  homogeneous  appearance  may  be 
iible;  syphilitic  pus  is  often  thick,  and  does  not  contain  flocculi  of  cheesy 
iterial,  as  does  tuWculous  pus.     Other  signs,  or  a  history  of  syphilis  may 

obtained.  Syphilis  responds  to  iodid  and  mercury.  It  is  to  be  borne  in 
ind  that  syphilis  and  tubercle  may  coexist  in  the  same  lesion.  Before  break- 
g  down,  gummata  are  often  mistaken  for  sarcomata;  the  diagnosis  is  not 
tvays  possible  without  vigorous  antisyphilitic  treatment. 

Intercostal  Neuralgias. — lender  this  title  I  intend  to  mention  painful  affec- 
ms  of  the  intercostal  nerves  from  various  causes,  whether  true  neuralgias  or 
>t,  among  them  the  expression  of  an  anemic,  hysterical,  or  neurasthenic  state, 
euritis,  sometimes  associated  with  herpes  zoster  of  the  chest  wall.     Exposure 

cold  and  wet;  autointoxication  from  the  intestinal  tract,  gout,  uric-acid,  and 
leumatism  are  regarded  as  adequate  causes  by  some  observers.  Deformities 
id  diseases  of  the  spine;  fractures  of  ribs,  \vith  deformity  or  pressure  upon 
e  nerves  by  callus  forination.  Pressure  by  inflammatory  infiltrations  or  new 
•owths.  All  these  conditions,  and  even  others,  must  be  taken  into  account  in 
•riving  at  a  diagnosis.  The  pain  will  vary  in  character  in  different  cases. 
1  true  neuralgias  without  evident  organic  lesion  it  is  apt  to  be  paroxysmal 
id  severe,  with  intermissions.     The  pain  following  exposure  to  cold  and  wet 

felt  chiefly  during  active  movements  of  the  intercostal  muscles.  Pain  due 
►  the  pressure  of  tumors,  callus  formation,  and  aneurism  is  apt  to  be  contin- 
ous  with  exacerbations.  The  conditions  are  here  mentioned  because  the  true 
euralgias,  if  persistent,  are  sometimes  treated  surgically  by  stretching  or 
viilsion  of  the  nerves. 

Tumors  of  the  Thoracic  Wall. — All  the  varieties  of  benign  and  malignant 
umors  may  occur  in  the  soft  tissues  and  bony  framework  of  the  thorax, 
.ipoma  is  the  most  frequent;  for  its  general  characters,  see  Tumors.  On  the 
lorax  they  form  sessile  or  pedunculated  grow^ths  wOiich  may  reach  an  enor- 
loiis  size,  and  interfere,  by  their  weight,  with  locomotion.  A  submammary 
[)oina  may  have  the  appearance  of  an  hypertrophied  breast;  the  gland  may 
idergo  atrophy  from  pressure.     A  few  cases  of  lipoma  have  been  observed 

which  the  tumor  lay  partly  within,  partly  without,  the  thoracic  cavity  (sub- 
ural  lipoma).  The  two  ])ortions  of  the  growth  have  coumiunicated  by  a 
rrow  isthmus.    Fibromata  in  the  form  of  fibroma  molluscum  and  keloid  are 
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very  commoiL  (See  Tumors.)  Other  fibromata  occur  deeply  seated  beneath 
the  muscles.  Thev  are  to  be  distinguished  from  lipoma  by  their  dense,  hard 
consistence,  and  by  the  fact  tliat  the  deep  lipomata  are  very  movable  tumors, 

while  the  fibromata  are  notablv  less 
so.  These  deep  fibromata  may  also 
have  a  partially  subpleural  sitna- 
tion.  Hemangiomata  of  various 
types  also  occur,  and  present  their 
ordinary  characters.  I  saw,  some 
years  ago,  an  enormous  congenital 
cavernous  angioma  of  the  thorax. 
The  patient  was  a  man  of  thirty 
years.  The  tumor  occupied  the  en- 
tire axilla,  and  extended  well  fo^ 
ward  to  the  mammary  line,  and  ^ 
dowTiward  in  the  mid-axilla,  nearly 
to  the  costal  border;  it  fomied  a 
blue,  spongy  muss,  easily  compres- 
sible, containing  large  venous  chan- 
nels and  spaces.  No  operation  was 
possible,  and  its  possessor  very  prop- 
erly guarded  it  from  injury  with 
jealous  care.  The  cavernous  angi- 
omata  sometimes  remain  stationary 
for  years  and  suddenly  take  on  a 
rapid  growth.  Hence  the  wisdom 
of  early  removal.  Hairy  and  pig- 
mented nevi  are  quite  common  upon 
the  chest  and  back,  and  if  they 
become  large  may,  in  women,  be- 
come wortliy  of  operative  removal 
They  are  sometimes  the  starting 
point  of  melano-sarconia.  Neuroma  and  neurofibroma  of  the  cutaneous  and 
intercostal  nerves  of  the  thorax  are  not  rare;  they  present  as  nodules,  sometimes 
tender  and  painful,  in  the  course  of  the  nerves.  (See  Neuroma.)  Plexiform 
neuroma  of  the  intercostal  nerves  has  been  observed.  I  removed  a  plexiform 
neuroma  from  the  dorsal  region  just  to  one  side  of  the  spine.  The  patient  was 
a  young  girl.  The  tumor  formed  a  soft,  slightly  elevated  mass  beneath  the  skin, 
circular  in  shape,  and  as  large  as  a  tea  saucer..  There  had  been  no  pain  in  the 
growth.  The  bundles  and  fusifonn  masses  of  soft  gelatinous  tissue  extended 
deeply  into  the  muscles  of  the  back,  and  required  quite  a  bloody  dissection  for 
their  removal.     The  re|)orted  cases  are  not  numerous. 

Lymphangiomata  have  their  origin  in  or  near  the  axilla  in  the  majority  of 
cases;  they  form  soft  tumors,  usually  mistaken  for  lipomata.     An  aspirating 


Fio.  237. — Lipoma  of  the  Thoracic  Wall. 
(New  York  Hospital,  service  of  Dr.  BoUon.) 
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needle  introduced  in  the  tiiiiKir  withdraws  clear,  colorless,  or  straw-ciolorcd 
fluid.  Like  tlie  cavernous  heiiian^Vjiriflta^  they  sometimes  begin  to  grow  rnjv 
My  J  and  may  yjenetrate  deeply  iM-iirafli  tlie  nniscles  ami  into  the  eavity  of 
the  tliorax.  Atheromatoiis  and  dermoid  cysts  may  occur,  notaldy  in  the  hack. 
(See  Tumors.) 

Enciiondromata  of  the  Ribs  akd  Sternum. — Cartilaginous  tnnjors 
grow,  commonly,  from  the  junction  of  a  rih  with  its  cartilage.  Less  often  from 
the  sternum,  and,  in  all  the  recorded  eases,  from  the  luidy  uf  the  bone.  They 
may  follow  contusions  or  fractures  of  ribs.  They  form  slow-growing  painless 
nodnles  of  snnxith  or  irregular  contonr  attaclicd  to  a  rib.  After  they  have 
attained  a  certain  size^  they  usually  undergo  a  centra!  or  disseminated  myx- 
omatous degeneration,  so  that  there  may  be  a  thin  cartilaginous  shell  inclos- 
ing a  cavity  filled  with  mncons  tissue;  or  the  tmnur  mny  consist  of  irregularly 
distributed,  hard  and  soft  areas.  Combinations  Avitb  sarcoma  and  sareotuatoiis 
degenerations  of  cartilaginous  tumors  are  frequent.  The  enchondroiuata  of 
the  ribs  quite  commonly  recur  after  operation  and  form  metastases;  they  are, 
thus,  dangerous  tumors.  Since  they  grow  slowly,  and  are  not  painful,  they 
are  lirst  seen  by  surgeons  after  they  have  reached  a  considerable  size.  They 
may  have  included  several  ribs  and  grown  inward,  involving  the  pleura  and 
nnetliaj^tinum.  If  let  alone,  pressure  synipfoms  of  progressively  dangerous  char- 
acter tx-cur,  and  finally  destroy  life.  Their  early  ojierative  removal  is,  there- 
fore, highly  important. 

Sarcoma  uf  tuk  Thoracic  Wall. — Primary  sarcoma  of  the  tliorax  fakes 
origin  commimly  in  the  ribs  and  sternum,  either  fronj  [K^iosteum  or  hone  sub- 
stance. They  are  generally  very  malignant  and  dangerous  tumors,  of  ra|>id 
growth  and  of  various  degrees  of  bardnesj^,  according  to  the  character  of  tissue 
composing  them.  Localized  or  generalized  softening  is  common  from  degen- 
erative ehangi\s.  They  usnally  invade  the  pleura  quite  early,  and  involve  a 
wider  area  of  tissue  than  external  apf>carances  w^ould  indicate.  Externally 
they  sometimes  l»reak  down,  form  f ungating  tumor  masses^  which  may  bleed 
the  patient  to  death  (see  Fig.  77).  Secondary  tumors  are  formed  in  the 
vicinity  of  the  primary  growth  and  metastases  in  distant  orgains.  As  stated, 
they  often  CM?cnr  in  condiination  with  chondroma.  Central  sarcoma  of  a  rib 
19,  at  least  in  the  l>eginning,  rather  less  malignant  than  the  periosteal  tyjie. 
The  [leriostenm  may  remain  intact  for  some  time,  A  fusiform  swelling  of  the 
rib  wcurs  of  fairly  rapid  growth.  Early  oj>eration  may  save  life.  Certain 
liigbly  vascular  sarcoituita,  originating  in  the  sternum,  may  form  soft  pulsat- 
ing tumors,  somewliat  resembling  an  anenrism  of  the  aorta  after  it  has  per- 
forated the  sternum ;  the  pulsation  may  also  be  a  transmitted  one,  if  the  tumor 
has  destroyed  the  sternum  and  invaded  the  mediastinum.  Primary  sarcomata 
of  the  skin  and  soft  jiarts  of  the  thorax  are  rather  rare  tumors.  They  usually 
occur  as  multiple  nodular  tumors  in  the  skin,  which  grow  rapidly,  ul*?erate, 
€ind   destroy  life  in  one  or  other  manner  common   to  malignant  tnmors.      I 

x^moved  a  large  rapidlv  growing  sarcoma  from  the  axilla  of  a  woman  some 
43 
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years  ago.    The  healthv  tissues  werr  wi(l«*lj  excised.    The  woman  had  remaine^l 
well  fur  sc^veral  years  when  1  lost  siglit  (>f  her. 

Cakcinom.v  ok  the  Thoeacic   Walu — Primary  eareinoma  of  ihe  ^in 

m-nirs  c'liieHy  as  slow-growini::  superficial  epitheliuina,  with  uleeration,  Uitm 
notalde  tciideiK'V   to  invade  the  deeper  tissues  or  to   form   nietastaR*^     (Set 

Tumors. )    Se**on<larT  f«iti 


^^^^^^^^^^^H         ^^^^^^^^^^^^^H  the 

\^^^^^^^^  ^^^^^^^^^1  ^'^^  breast     (Ij  Aj 

^^^^^f  ^^^^^M      rnidtiplo     nodular     inmm 

^^^^f  ^^^H      scattered    over   the  ^Vm  (if 

^^^B  ^/tf  ^^^H      the  chesty  .Hometunes  of  the 

^^^p  'V  ^^H      abdomen  and  hack:  the  ml 

I^P  ,^  ^H      iiles  are,  at  first,  quite  m&l\ 

M  M  .  ^B      — as    Iar4i:e    as    a    pea— <)f 

■  n  Ml      ^^*^^y  hardness,  in  the  (hide- 

I  %  ■  m      nes^<  of  the  skin  (canninmur 

I  ^^1  ■      leuticiilare).    Tlit  v  eHiilium* 

^  J         ^M      to    grow    and    coalesce*    1 

^^^  ^M      have    seem    them   eoiiie  out 

^^^B        -i^^^M^^^^^B  ^1      ^^  successive  crops  at  iutt'f* 

^^^m  ^^^^^^^^^^  WA^I  ^^^  ^  ^^^  months. 

As  a  diffuse  lx>ardliko  infil- 
t  rut  ion  of  the  skin  ami  "&* 
deilying  soft  parts.  Bntih 
a(iht*rent  to  the  rilis,  «>0'«ti- 
tntinii:  tlie  enndirion  known  as  *^  cancer  en  enirasse.''  The  proirnosis  of  tl*f^ 
easi-s  is  al)sulutely  liad  uiidrr  any   form  of  Ireatment,  iiK*ht<ling  tlie  X-rays. 

EcuiNOCOceiTR  has  heeii  ohsrrvrd  a  frvv  fioies  in  tlu*  th*jracic  wall,  nsuullj 
in  the  nniscles.  Tlie  tiniinr  j^ives  flir  physiral  signs  ni  a  cyst,  or  lias  l>een  niP 
taken  for  lijMjma.  Tlie  diagnosis  rt*sts  iijhui  the  aspiratit*n  of  clear  fluid  "iiJ 
the  finding  of  hooklets.  If  iiiHamt'd,  the  dinguosis  of  abscc*ss  would  I*e  nifldt- 
fSee  Echinococcus. ) 
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General  Considerations. — From  tlie  surgical  slnndpoint,  tlie  injuries  nnd  Ji^ 
eases  id*  tijc  plruni  attend*Ml  hy  an  acciimnlation  of  fluid  in  the  j^letiral  .^ac  ot^ 
of  diagniistic  intt^rcst     Such  accuniulations  arc  of  a  very  varied  eharactett  aiw 
give  rise  to  symptoms  of  tw^o  kinds:  those  due  to  pressure  tipon  the  iattl- 
thoracic  organs,  and  those  due  to  the  special  causative  factor  of  the  pro<^ 
and  to  the  cliaractcr  of  the  fluid   itsfdf.     The  pressure  symptoms  occur  onl] 
wdien  the  fluid  is  hirgi*  iu  amount,  so  that  tlie  lung  ui>on  tlio  affected  mh 
coniyu'cssrd   nnd  ci^asrs  to  fmictioiinte  more  or  less  completely.      The  heart 
displaced  i  the  function  of  tlie  other  lung  is  niore  or  less  interfered  with; 


Fifi,   2^i^  r\\.   j;k    KIV    CuritAS.HE    F'\lM.nwINr.    CAMrtS-nMA    OF 

TIIK    liltl.Ar*!,         Notl^    the  f'lWll'lIUJUM   tHltMUU   iff    IIr^    Hght    HHn 

friim  jirt'ssum  upon  iLi'uxiHiiry  vein.      (KuultiusiS  of  Itr,  \i. 
H,  liarringer.) 
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blood-vessels  and  other  structures  in  tlie  mediastinum  may  be  seriously  com- 
pressed. The  symptoms  are  dyspnea,  cyanosis,  and  a  rapid  pulse-rate.  On  inspec- 
tion and  measurement,  the  affected  side  of  the  chest  is  distended  and  immobile. 
The  intercostal  grooves  are  obliterated ;  in  children  they  may  even  bulge.  In 
measuring  the  chest  with  the  cyrtometer,  it  is  to  be  remembered  that,  normally, 
the  riglit  side  of  the  chest  measures  about  half  an  inch  more  than  the  left  in 
right-handed  people.  The  measurements  may  be  made  at  the  level  of  the 
nipple  or  the  angle  of  the  scapula  with  the  arms  abducted  to  a  right  angle 
with  the  body.  A  convenient  tape  consists  of  a  fairly  thick  strip  of  lead  applied 
to  the  skin.  This  retains  its  shai)e,  so  that  a  tracing  of  the  shape  of  the  two 
sides  of  the  chest  may  be  made  on  a  sheet  of  paper,  measured  and  compared. 
In  large  pleuritic  effusions  the  ditlerence  may  amount  to  an  inch  or  an  inch 
and  a  half. 

Palijaiion. — There  is  absence  or  diminution  of  vocal  fremitus,  sometimes 
preserved  in  children,  and  rarely  transmitted  through  adhesions  of  lung  to 
the  chest  wall.  Percussion  gives  a  flat  note  over  the  fluid ;  by  this  means  an 
increase  in  the  quantity  of  fluid  may  be  measured  from  time  to  time.  If  the 
effusion  is  large,  there  is  tympanitic  resonamfe  of  a  jwculiarly  resistant  board- 
like quality  above  the  level  of  the  fluid  over  the  compressed  lung.  This  is  to 
be  noted  especially  in  the  infraclavicular  and  supraclavicular  regions,  and 
in  the  supraspinous  fossa.  The  level  of  the  fluid  is  higher  Miind  than  in 
fxont  w^hen  the  patient  is  in  the  erect  position.  Sometimes  the  level  of  the 
fluid  and  the  signs  may  be  made  to  change  by  shifting  the  position  of  the 
patient. 

Auscultation. — Before  an  effusion  is  marked,  there  is  sometimes  a  creaking 
friction  s^iund   or   flne   cre])itation  Avhere    the    inflamed    ])leural   surfaces   are 
rubbing  one  on  the  other.     When  the  fluid  has  accumulated  in  quantity  there 
is  absence  of  breathing,  or  diminished  breathing.     The  breathing,  though  dis- 
tant, may  be  high-pitched  and  bronchial.     Over  the  comjiressed  lung  there  is 
Tnuglicned  breathing,  often  high-pitcluHl ;  rales  of  various  kinds  may  be  present 
O^'cr  the  fluid  there  is  absence  of  voice  or  distant  voice.     Bronchial  voice  some- 
times over  the  fluid,  but  esjiecially  at  the  level  of  the  fluid  tliere  is  egophony 
— i.e.,  the  voice  has  a  nasal,  bleating  quality.     If  the  pleural  cavity  is  oblit- 
erated bv  adhesions  no  effusion  can  occur.     If  localized  adhesions  exist,  fluid 
iiiav  accumulate  over  limited  areas;  the  physical  signs  will  then  vary,  according 
to  local  conditions.     The  apex  Ix^at  of  the  heart  is  displaced  to  one  or  the  other 
8Me.     "  In  right-sided  effusions  the  a])ex  beat  may  be  lifted   to  the  fourth 
interspace  or  be  pushed  beyond  the  left  ni]i]^le,  or  may  even  he  seen  in  the 
aiilla.     When  the  exudation  is  on  the  left  side  the  heart's  impulse  may  not  be 
risible;  but  if  the  effusion  is  large,  it  is  seen  in  the  third  and  fourth  spaces 
on  the  right  side,  and  sometimes  as  far  o\\\  as  the  ui])pl(%  or  even  beyond  it  " 
(Osier).      (For  further  details  the  reader  js   refcM-red    to   works  on    iuternal 
medicine.)     In  discussing  the  causation  (►f  sju'cial  kinds  of  pleuritic  effusions 
and   their  diagnosis,  it  is  convenient  to  divide  them  into  several  groups:  I. 
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Inflammatory  eflFusions — serous,  sero-fibrinous,  and  purulent.     II.  Transuda- 
tions due  to  circulatory  disturbances.     III.  Hemothorax.     IV.  ChylothowL 

Inflammatory  Effusions. — With  the  exception  of  infection  accompanying 
open  wounds  of  the  pleural  sac,  inflammations  of  the  pleura  are  usually  sec- 
ondary to  general  infections  or  to  local  processes  of  varied  character.  Any  of 
the  inflammations  of  the  lung;  pneumonias  of  all  kinds;  abscess  and  gangrene 
of  the  lung  may  be,  and  often  are,  accompanied  by  pleuritis ;  abscess  or  celln- 
litis  of  the  mediastinum;  malignant  tumors  of  the  mediastinum  and  lung; 
infected  bronchial  glands;  ulcerated  carcinoma  of  the  gullet;  inflammatoij 
processes  of  the  peritoneum,  or  of  any  of  the  abdominal  viscera,  with  or  with- 
out an  abscess  which  perforates  the  diaphragm.  The  character  of  the  fluid 
exudate  may  be  serous,  sero-sanguinolent,  sero-purulent,  purulent,  or  putrid 
The  recognition  in  the  exudate  of  bacteria  is  often  very  important  in  the  diag- 
nosis, treatment,  and  prognosis  of  the  case.  While  very  many  bacterial  forms 
have  been  found,  the  pneumococcus,  the  pyogenic  staphylococci  and  strepto- 
cocci, the  tubercle  bacillus,  and  various  saprophytic  forms,  are  those  which  give 
a  more  or  less  distinctive  character  to  the  disease.  It  often  happens  that  sev- 
eral forms  are  associated.  A  purely  serous  pleuritis — the  fluid  being  clear,  or 
nearly  so,  containing  few  cellular  elements,  and  sterile — seldom  requires  surgi- 
cal treatment.  Many  of  the  cases  are  doubtless  tubercular.  It  is  believed  that 
the  poison  of  acute  articular  rheumatism,  or  even  exposure  to  cold  and  wet, 
may  act  as  an  exciting  cause.  The  fever  and  constitutional  disturbance  are 
moderate.  At  the  beginning  of  the  disease  there  is  usually  sharp  pain,  referred  j 
to  the  nipple  or  axilla,  increased  on  deep  inspiration.  As  the  eflFusion  increases 
the  pain  diminishes  or  disappears.  Cough  may  be  present  or  absent  The 
difficulty  in  respiration  varies  with  the  quantity  of  the  exudate.  The  disease 
often  gets  well  by  absorption  of  the  fluid.  In  some  cases  a  serous  exudate  may 
be  present,  examination  of  which  may  show  the  presence  of  the  pneumococcus, 
or  of  pus-producing  organisms.  In  these  cases  the  effusion  may  later  become 
purulent.  Sometimes  aspiration  near  the  bottom  of  the  pleural  sac  may  with- 
draw sero-pus,  aspiration  at  higher  level  having  shown  the  presence  of  clear 
fluid. 

Empyema. — A  purulent  inflammation  of  the  pleura  may  originate  in  many 
ways,  some  of  which  have  been  indicated.     When  the  condition  follows  a  pneu- 
monia, a  wound  of  the  thorax,  perforation  of  a  tuberculous  cavity  into  the 
pleura,  a  purulent  mediastinitis,  or  perforation  of  a  carcinoma  of  the  esophagus, 
a  subphrenic  abscess,  or  a  purulent  peritonitis,  or  occurs  in  the  course  of » 
severe  general  sepsis  or  pyemia,  the  cause  is  not  far  to  seek.     In  other  ii^ 
stances,  the  existence  of  a  purulent  focus  which  cannot  be  located,  or  infection 
through  organisms  existent  in  the  blood,  may  be  offered  in  explanation.    The 
character  of  the  organisms  present  should  be  identified,  if  possible,  by  stained 
smears  of  the  pus  and  by  cultures.     For  the  purpose  of  obtaining  pus  for 
examination,  a  sterile  hypodermic  syringe  and  a  long  needle  may  be  introduced 
in  the  fifth  or  sixth  space  in  the  axillary  line.     The  signs  and  symptoms  of 
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^Tnpyeina  are  those  already  descrited  as  present  when  the  pleura  eontains  free 
Buiil,  to  wbirli  are  added  tlie  syiiiptonis  of  a  more  or  less  prouoimtxjd  sepsis, 
p'here  is  fever  and  prostration,  sometimes  a  chilly  loss  of  appetite,  rapid  emaeia- 
tion,  ete.  (See  Septie  Diseases.)  In  a  eertain  ninidter  of  eases  of  pleuritic  effii- 
Bion  of  the  piindent  variety,  rarely  in  the  sen^-tihrinoiis  form,  and  nearly  always 
upon  the  left  side,  the  thoraeie  wall  over  the  area  f>ecupied  by  the  effusion  pul- 
sates synehrononsly  with  the  heart.  This  sign  may  also  l>e  presmt  as  an  exter- 
nal pidsatifin  in  enipyeinii  neeesi^itatis.  When  cmpyenui  folhnvs  ptieunioiiia,  the 
signs  and  symjitoms  usually  do  not  develop  until  some  days  after  the  fever 
of  the  pnoumtinia  lias  subsided.  The  pnenmoeoccua  is  found  in  tljc  pus,  some- 
times associated  w^ith  pyogenic  forms. 

In  many  eases,  empyeuia  develops  from  a  preexistent  sero-fibrinous  exudate; 
in  ihese,  \ho  alteration  from  a  serous  to  a  purulent  exudate  may  l>e  gradual 
and  not  marked  by  any  sudden  change  in  the  cb  a  meter  of  the  physical  signs 
or  general  symptoms.  There  uuiy  Ik*  little  or  no  eougli  or  pain.  The  patients, 
espeeially  ehihJren,  have  wider  daily  ranges  of  temperature,  they  beeome  weaker, 
markedly  anemic,  anrl  often  have  profuse  sweats.  In  cliiMren,  lond  bronchial 
breathing  over  the  fluid  is  not  uncommon.  The  empyema  caused  by  the  pus- 
prfnlucing  organisms  alone  occurs  from  wounds  of  the  pleura,  and  in  the  eruirse 
of  severe  infectious  diseases;  pleuritis  complicating  scarlet  fever  and  typhoid 
fever  is  usually  purulent,  or  as  a  eouiplicalion  of  general  or  Incal  septic  proc- 
esses of  any  sort.  Sometiuies  by  direct  extension  through  the  diaphragm  from 
the  belly,  or  from  a  neighlwjring  purulent  focus  in  the  lung,  the  mediastinum, 
etc.  St>metinies  as  a  metastatic  infection  through  the  Idood  or  lynipb  current 
The  course  of  tlie  disease  is  apt  t*>  Ix*  more  severe  ami  dangerous  to  life  than 
is  the  case  w^ith  pneumoeoeeus  infections  of  the  pleura. 

PuTRio  Empyema.' — Putrid  empyema  m'curs  when  ojieu  wounds  of  the 
pleura,  notably  in  the  presence  of  hemothorax,  are  infected  with  saprophytes 
feilone,  or  in  conjunction  with  pyogenic  organisms.  An  ulcerating  carcinoma  of 
the  gullet;  an  abscess  or  gangrene  of  the  lung,  which  |jc^rff>rates  tlie  pleura; 
or  a  process  having  its  origin  in  traumatic  or  jiatbological  |M*rforation  of  the 
stomach  or  intestine,  may  result  in  this  form  of  empyema.  The  |>us  has  a  stink- 
ing putrid  quality.  The  constitutional  symptoms  are  those  of  couibined 
sapreniia  and  se|)sis.     The  prognosis  is  grave. 

TraicRciTixii  s  Pleuritis.— Tuberculous  pleuritis  occurs  as  the  result  of 
infeetion  of  the  pleura  from  tubercidous  f<K*i  in  tlie  lung;  as  a  part  of  a  gen- 
eral miliary  tulierculosts ;  as  an  iufix'tion  from  tuW'rcuIosis  of  the  ribs,  sternum, 
and  vertelinc.  The  effusion  may  be  serous,  sen>sauguiuolcut,  or  purulent. 
Pyopneumothorax  is  not  uneominon.  The  presence  of  blood  is  strongly  sug- 
gestive of  tnl)erculosis  or  of  malignant  disease.  Tlie  recognitirm  of  tid>ercle 
bacilli  in  the  serous  and  sero-sanguiuolent  eases  is  sometimes  easy,  sometimes 
difficult.  If  they  are  not  fttund  by  the  |iersistent  use  of  the  centrifuge  and 
staining  and  examiuation  of  numerous  snunirs,  inocnilation  of  guinea  pigs  may 
be  successful.     In  mixed   inftM-tious  by  tubtTcIe  bacilli   and   pyogenic  organ- 
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isms,  animal  inoculations  often  fail,  the  animals  frequently  dying  of  septic 
infection. 

Noninfectious  Effusions  in  the  Pleural  Cavity. —  IIydrothorax. — The  dis- 
eases of  the  heart  and  kidneys  associated  with  profound  circulatory  disturb- 
ances, and  cachexias  of  various  kinds,  may  be  associated  with  watery  offusions 
in  the  pleural  cavity,  usually  bilateral.  They  are  seldom  treated  surgically. 
Tapping  and  aspiration  are  sometimes  of  temporary  benefit 

IIkmothorax. — Aside  from  trauma,  hemothorax  may  occur  from  rup- 
tured aneurisms ;  or  ulceration  of  vessel  walls,  caused  by  the  pressure  of  for- 
eign l)odies,  tuberculous,  cancerous,  or  other  ulceration.  The  signs  and  symp- 
toms have  been  descril)ed  under  Injuries  of  the  Thorax. 

CiiYLOTHORAX. — Open  wounds  or  subcutaneous  lacerations  of  the  thoracic 
duct  in  the  chest  cavity,  and,  rarely,  ulceration  caused  by  malignant  tumors, 
may  permit  the  escape  and  accumulation  of  chyle  in  the  pleural  cavity.  The 
fluid  is  of  a  creamy  consistence  and  color,  contains  usually  sugar;  exhihits 
under  the  microscope  leucocytes  and  finely  divided  fat  drops.  It  is  to  be  dis- 
tinguished from  an  effusion,  somewhat  resembling  it,  present  in  some  cases  of  \ 
tuberculous  pleuritis,  and  in  carcinoma  of  the  pleura  and  lung.  In  these  con-  ; 
ditions  the  fluid  is  of  a  milky  color,  thinner  than  chyle,  seldom  contains  more 
than  a  trace  of  sugar.  Under  the  microscope,  fat  drops,  degenerated  epithelial 
and  round  colls,  granular  material,  and  fragments  of  tumor  or  cheesy  material 
may  l)e  found. 

Tumors  of  the  Pleura. — Benign  tumors  of  the  pleura  have  been  ohsened— 
fibroma,    angioma,    osteoma.     Their   presence    is   not    likely    to   l)e   suspected 
unless  they  grow  to  a  large  size,  cause  dullness  on  percusion,  displaceineiit  of 
the  heart,  etc.     A  needle  thrust  into  such  a  tumor  gives  a  sense  of  resiiitance 
much  greater  than  that  of  fluid  or  lung  tissue.     Of  the  primary  malignant 
tumors  of  the  pleura,  endothelial  cancer  is  the  most  frequent.     The  pleura 
is  greatly  thickened,  there  is  dullness  on  percussion,  and  feeble  or  absent  breath- 
ing.    Aspiration  may  w^ithdraw  blood  or  chocolate-colored  blood-stained  fluid. 
S(*condary  malignant  tumors  of  the  pleura,  sarcoma  and  carcinoma,  occur  with 
great  frequency,  as  an  extension  by  continuity  of  structure,  or,  as  a  metastatic 
process,  in  cancer  or  sarcoma  of  the  mamma,  the  thyroid  gland,  the  lung,  the 
mediastinum,   the   liver,   stomach,   intestine,   and   elsewhere.      The  signs  and 
symptoms  are  not  apt  to  be  marked  imtil  the  intrathoracic  growth  has  attained 
some  size.      The  growth  may  consist  of  disseminated  nodules  or  of  massive 
infiltrations.     Early  symptoms  are  pleuritic  pains.     The  presence  of  an  acces- 
sible primary  growth,  or  a  history  of  its  removal,  together  with  rapidly  pT*> 
gressive   cachexia   and   absence  of  fever,   will   aid   the  diagnosis.     Wlien  the 
tumor  has  reached  a  considerable  size,  dullness  or  flatness  on  percussion  ami 
dyspnea  may  be  present.     Introduction  of  an  aspirating  needle  may  give  the 
sensation  that  the  noodle  is  passing  through  a  solid  mass  of  tissue,  or  witV 
draw  blood-sfainod   or  milky  fluid,     fragments  of  tumor  cannot  usually  lie 
oxtrnotod  with  the  noodle;  but  a  sensation  of  solid  tumor  being  appreciated  Vj 
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the  needle,  a  harpoon  or  punch  may  be  used  to  remove  a  fragment  of  tissue, 
when  doubt  exists  as  to  tlie  diagnosis. 

EciiiNococcus  OF  THE  Pleura. — Echiuococcus  of  the  pleura  is  rare  as 
a  primary  condition,  more  common  as  an  invasion  by  continuity  of  structure  in 
echinococcus  of  the  abdomen.  Tlie  signs  are  tliose  of  a  tumor  in  the  thorax — 
limited  dullness  or  flatness.  Sometimes  a  distinctly  localized  bulging  has  been 
noted.  Puncture  may  reveal  the  characteristic  fluid  or  booklets.  (See  Echino- 
coccus.) 

Actinomycosis  of  the  Pleura. — Actinomycosis  of  the  pleura  is  usually 
secondary  to  actinomycosis  of  the  lung.  Kecognition  of  the  granules  in  the 
sputum  is  necessary  for  a  diagnosis,  unless  perforation  of  the  thoracic  wall 
occurs.     (See  Actinomycosis  of  the  Thoracic  Wall  and  Actinomycosis.) 

DISEASES  OF  THE  LUNG 

Diagnosis  of  the  Surgical  Diseases  of  the  Lung. — Tn  exceptional  cases  the 
following  affections  of  the  lungs  are  amenable  to  surgical  treatment  by  opera- 
tion: Abscess  of  the  lung;   gangrene  of  the   lung;   bronchiectasis;   circum- 
scribed  areas   of  tuberculosis;   echinococcus;    actinomycosis;   tumors   of  the 
lung.    Conditions  favoring  such  a  possibility  are:  (1)  Localization  of  the  dis- 
ease in  a  circumscribed  portion  of  lung  tissue  adjacent  to  the  thoracic  wall  and 
in  an  accessible  locality.     (2)  Adhesions  between  the  affected  portion  of  lung 
and  the  thoracic  wall.     While  in  many  cases  no  absolute  knowledge  that  such 
conditions  exist  is  obtainable  before  opening  the  pleura,  yet  adherent  lung  is 
probable  if  the  disease  is  of  long  duration ;  if  the  affected  portion  of  the  chest 
is  immobile ;  if  the  intercostal  spaces  are  depressed ;  if  the  costal  pleura  is 
found  edematous,  inflamed,  and  thickened.     If  the  process  has  already  invaded 
the  soft  parts  of  the  thoracic  wall,  adhesion  of  lung  at  that  point  may  be 
assumed.     It  is  believed  by  many  surgeons  that  the  introduction  of  a  trocar 
or  aspirating  needle  through  the  unopened  costal  pleura  in  supposed  pyogenic 
diseases  of  the  lung  is  dangerous,  since  the  lung  tissue  is  so  elastic  that  such 
an  instrument  penetrates  it  with  difficulty.     If  the  adhesions  are  soft,  the  lung 
may  be  pushed  bodily  away  and  at  the  same  time  infectious  material  may  be 
permitted  to  escape  into  the  pleural  cavity.     The  advantage  of  such  introduc- 
tion is  that,  if  the  lung  is  firmly  adherent,  the  needle,  after  its  introduction, 
^vill  not  move  during  respiration.     Adhesion  is  thereby  demonstrated.     In  any 
event,  it  is  probably  safer  to  unite  the  lung  and  costal  pleura  by  a  series  of 
closely  applied  interrupted  catgut  or  silk   sutures  before   incising  the  costal 
plenra.     The  lung  once  fixed,  the  costal  pleura  may  Ixi  incised,  and  the  lung 
explored  with  suitable  trocars  or  uocmIIi^s.     Palpation  of  the  lung  through  the 
unopened  costal  pleura  stripjw^d  widtOy  from  the  ribs  is  more  dangerous  and 
less  satisfactory. 

Abscess  of  the  Lung. — Abscess  of  the  lung  may  follow  wounds  of  the  lung — 
9tab  and  ^nshot ;  pneumonias  of  various  kinds ;  empyema ;  aspiration  of  for- 
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eign  bodies  into  the  limgs ;  septic  processes  in  the  neighboring  or  in  the  aWom- 
inal  viscera  (liver,  intestine,  vermiform  appendix,  peritoneum)  by  direct  ex- 
tension or  through  the  lymph  channels ;  metastatic  abscesses  in  pyemia,  usually 
multiple.     The  pneumococcus,  the  pyogenic  cocci,  staphylococci,  streptococci, 
colon  bacilli,  etc.,  may  be  the  exciting  organisms.     Immediately  following  i 
pneumonia,   or  one  or  other  of  the  conditions  mentioned,   the  diagnosis  oi 
abscess  of  the  lung  depends  upon  the  following  symptoms  and  signs.    In  tbe 
presence  of  septic  fever,  more  or  less  marked,  the  patient,   during  a  fit  of 
coughing,  expectorates  a  considerable  quantity  of  pure  pus.     The  pus  is  nsu- 
ally  thick  and  creamy,  and  has  a  sweet,  sickening  odor,  but  is  not  putrid 
It  may  be  yellow,  green,  brown,  chocolate-colored,  prune-  or  plum-juice  colored. 
Under  the  microscope,  in  addition  to  pus  cells — usually  in  a  state  of  fatty 
degeneration — and  fat  drops,  there  are  found  abundant  hematoidin  crystals, 
and  shreds  of  fibrous  and  elastic  tissue  originating  from  the  walls  of  the  pul- 
monary alveoli,   sometimes  containing  pigment;   these  fragments  may  be  so 
large  that  the  form  of  the  alveoli  is  more  or  less  evident     Numerous  bacteria, 
to  be  identified  by  staining  and  cultures,  sometimes  fat  and  cholesterin  crys- 
tals.    The  hematoidin  crystals  consist  of  ruby-red,  orange-colored,  or  dark- 
bro\m  rhombic  plates,  and  of  needles  or  bundles  of  needles.     Sometimes  po^ 
tions  of  such  crystals  may  exist  as  granules  in  the  pus  cells.     The  characlendk 
feature  is  the  occurrence  of  such  crystals  free  in  the  pus. 

The  physical  signs  of  abscess  of  the  lung  are  those  of  consolidation  of  the  j 
lung.  If,  after  a  large  quantity  of  pus  has  been  expectorated,  the  previously 
dull  or  flat  area  becomes  tympanitic,  it  indicates  that  an  abscess  has  burst 
into  a  bronchus,  and  that  its  contents  have  been  expectorated.  A  repetition  of 
this  series  of  events  still  further  confirms  the  diagnosis.  A  frequent  concomi- 
tant is  empyema.  *  In  the  given  case  it  may  be  impossible  to  tell  whether  an 
abscess  of  the  lung  or  an  empyema  with  perforation  of  a  bronchus  is  present 
Absence  of,  or  but  few,  elastic  fibers  in  the  pus  would  favor  the  latter  con- 
dition. The  presence  of  tubercle  bacilli  points  to  the  formation  of  a  tuber 
culous  cavity  ratlier  than  a  true  abscess.  It  is  to  be  borne  in  mind  that  tube^ 
culous  cavities  more  commonly  form  near  the  apex  of  the  lung,  while  abscesses 
are  more  frequent  near  the  base.  A  putrid  odor  indicates  gangrene;  entire 
absence  of  elastic  fibers  indicates,  with  a  suitable  history,  bronchiectasis. 
The  X-rays,  both  the  fluoroscope  and  radiographs,  are  capable  of  furnishing 
valuable  aid  in  the  diagnosis  of  abscess  of  the  lung.  A  tube  of  slight  resistance 
giving  the  greatest  possible  differentiation  of  densities  should  be  used.  If  tbe 
abscess  is  full  of  pus,  a  dark  shadow  will  be  shown  on  the  fluoroscope  and  a 
light  area  on  the  X-ray  negative.  If  the  abscess  cavity  is  empty,  the  condi- 
tions will  be  reversed. 

Gangrene  of  the  Lnng.^ — Putrid  necrosis  of  lung  tissue  may  take  place  in 
a  previously  healthy  organ  or  in  one  already  the  seat  of  disease.     The  condi- 
tion may  be  circu inscribed  or  diffuse.    Predisposing  causes  are  diabetes,  chmiic 
alcoholism,  debility  from  old  age,  infectious  diseases^  or  cachexias  of  various 
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The  disease  is  more  common  in  men  than  in  women,  and  occurs  in 
jht  lung  more  often  than  the  left.  In  the  diffuse  form  an  entire  lobe, 
pe,  may  be  involved.  Various  forms  of  saprophytic  bacteria  associated 
yogenic  staphylococci  are  regularly  present,  together  with  a  form  resem- 
eptothrix  buccalis,  to  which  the  name  leptothrix  pulmonis  has  been  given. 
?termining  conditions  are,  in  a  large  proportion  of  cases,  ordinary  croup- 
eumonia ;  and  the  aspiration  of  foreign  bodies  into  the  bronchi.  Such 
may  be  corpora  aliena  of  any  description  accidentally  aspirated,  or  por- 
f  broken-down  tumor  tissue  from  carcinomata,  situated  in  the  upper  air 
?s.  Further,  necrotic  tissue  or  pus  from  abscesses  or  suppurative  proe- 
f  mucous  membrane  (middle-ear  disease  through  the  Eustachian  tube 
e  pharynx,  diphtheria,  etc.).  Putrid  decomposition  of  the  contents  of 
pculous  cavity  or  bronchiectasis  may  invade  the  walls  of  the  cavity  in 
ig  with  the  production  of  gangrene.  Suppurative  or  gangrenous  proc- 
►f  the  gullet    (carcinoma),  bronchial  glands,   mediastinum,   abdominal 

which  invade  the  lung.  Metastatic  infection  from  distant  organs,  gan- 
s  ulcers  of  soft  parts  or  of  bone,  giving  rise  to  septic  emboli  and  thrombi 
lodge  in  the  lung,  producing  an  infected  infarct.  Rarely,  simple  em- 
of  the  pulmonary  artery.  Infected  wounds  of  the  lung — contused  and 
pd,  as  from  broken  ribs,  stab  and  gunshot  wounds. 

NSTITUTIONAL   SyMPTOMS   OF   GaNGRKNE    OF   THE   LuNG. The    COUStitU" 

symptoms  of  gangrene  of  the  lung  are  those  of  mixed  sapremic  and 
ic  intoxication,  often  of  a  rapidly  fatal  character,  sometimes  more 
'.  The  fever  shows  marked  exacerbations ;  there  are  often  chills,  sweat- 
id  diarrhea ;  absolute  loss  of  appetite,  etc.     The  local  signs  in  the  lung 

first,  those  of  consolidation,  more  or  less  marked,  impossible  to  detect 
gangrenous  areas  are  small  and  disseminated.  When  the  dead  tissue  has 
d,  coarse  moist  rales  and  amphoric  breathing  are  present  over  the 
1  area.  By  far  the  most  characteristic  diagnostic  sign  of  gangrene  of 
ig  is  the  sputum.  The  patient  coughs  up  daily  a  large  amount  (200  to 
'.)  of  putrid,  stinking  material;  the  odor  is  that  of  carrion,  and  has  been 
I  to  the  burned  horns  or  hoofs  of  animals.  The  breath  is  also  horribly 
ire  in  most  cases.    The  color  of  the  sputum  is  gray,  green,  dirty  greenish- 

or  may  contain  streaks  of  recent  blood.  Upon  standing,  the  sputum 
parates  into  three  layers :  The  uppermost  layer  is  foamy,  muco-purulent, 
reen  or  brown  in  color,  and  contains  little  masses  of  coherent  muco-pus. 
liddle  is  watery,  partly  clear  or  cloudy;  little  shreds,  and  tags  hang 
nto  it  from  the  upper  layer.  The  third  layer  consists  of  pus,  containing 
)lack  or  green  broken-down  lung  tissue,  in  shreds  and  small  masses,  often 
zable  as  containing  elastic  fibers  under  the  microscoi^e.  Small,  partly 
)Osed    blood    clots;    further,    larger    or    smaller    semisolid    ^'  Dittrioli's 

as  large  as  a  pea  or  boan,  of  a  yellow  or  green  color,  consisting 
nular  detritus,  bacteria  of  various  kinds,  fat  crystals,  and  pigment 
?s.     The  differential  diagnosis  from  the  sputum  of  putrid  bronchitis 
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is   to   be  made  by   the   absence  of  fragments   of  lung   tissue  in  this 
condition. 

Traube  distinguished  three  conditions  necessarj*^  for  a  diagnosis  of  gangrene 
of  the  lung:  (1)  The  physical  signs  observed  from  day  to  day,  indicating  the 
rapid  formation  of  a  cavity  in  the  lung;  (2)  the  characteristic  sputum  con- 
taining elastic  fibers;  (3)  the  presence  of  Dittrich's  plugs.  The  complications 
of  gangrene  of  tlie  lung  are  pyemia;  perforation  of  the  gangrenous  cavity  into 
the  pleura  (with  putrid  pyopneumothorax),  mediastinum,  abdomen;  adhesion 
to  and  perforation  of  the  chest  wall,  with  the  formation  of  an  emphysematous 
gangrenous  process  of  the  thoracic  wall,  abscess  of  the  brain,  and  henioptysis. 
If  the  gangrenous  area  is  small,  and  does  not  empty  itself  into  a  bronchus,  so 
that  the  characteristic  expectoration  and  odor  are  absent,  the  diagnosis  cannot 
be  made.  The  prognosis  of  the  disease  is  so  unfavorable  that  operative  treat- 
ment is  justifiable  when  any  hope  exists  of  reaching,  opening,  and  draining 
the  focus.  In  order  to  succeed,  the  oi)eration  should  be  done  as  soon  after  the 
diagnosis  is  made  as  possible. 

Bronchiectasis. — Sacculated  dilatations  of  the  bronchi  only  can  be  treated 
surgically,  other  forms  cannot.  (For  the  pathology,  see  works  on  general 
medicine.) 

Symptoms. — There  is  a  history  of  chronic  bronchitis;  sooner  or  later  eha^ 
acteristic  symptoms  appear.  The  patients  are  subject  to  periodic  attacks  of 
violent  coughing,  which  may  occur  one  or  several  times  during  the  day,  often 
in  the  morning.  The  coughing  results  in  the  expectoration  of  a  large  quan- 
tity of  pus  or  muco-pus,  amounting  in  some  cases  to  a  pint  or  more.  The 
sputum  may  or  may  not  have  a  stinking  or  a  putrid  odor;  on  standing  it  sepa- 
rates into  an  upper  clear  watery  layer,  and  a  lower  layer  of  pus,  bacteria,  and 
detritus,  fat,  etc.  Blood  may  be  present  in  greater  or  less  quantity,  llemor 
rhages  are  not  very  rare.  Fever  is  due  only  to  complications.  The  general 
health  suffers,  the  patients  have  chronic  cyanosis,  the  fingers  become  clubbed, 
the  nails  curved.  Associated  interstitial  pneumonia  and  contraction  of  the  lung 
causes  depressions  in  the  chest  and  deformity  of  the  spine.  Emphysema  of 
the  other  lung  is  common.  Infection  of  the  lung  surrounding  the  cavity  may 
lead  to  abscess  and  gangrene.  Amyloid  degeneration  of  the  liver  and  kidneys 
may  occur.  The  physical  signs  are  sometimes  clearly  defined,  sometimes  not 
In  typical  cases  dullness  alternates  with  tympanitic  or  cracked-pot  rcjionance, 
according  as  the  cavity  is  filled  or  empty.  Auscultation  may  give  amphoric 
or  bronchial  breathing.  Rales  will  be  present  or  absent,  according  to  the  con- 
tents of  the  cavity.  If  the  presence  of  a  single  suitably  placed  cavity  can  be 
assumed,  its  operative  drainage,  or  resection  of  a  portion  of  lung  has,  in  some 
cases,  relieved  the  symptoms  and  improved  the  general  condition. 

Tuberculosis  of  the  lungs. — The  surgery  of  tuk^rculosis  of  the  lung  W^ 
hitherto  been  confined  to  resection  of  circumscribed  portions  of  lung  ti^^sue  iti 
cases  where  the  disease  was  confined  to  the  apex  and  to  the  drainage  of  tnWt- 
culous  cavities.     (^For  the  diagnosis  of  tuberculosis  of  the  lungs  the  reader  v 
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rred  to  works  on  general  medicine.)  The  fact  that  in  a  few  cases  reseo- 
of  a  tuberculous  focus  of  lung  has  resulted  in  cure,  is  encouraging,  but  it 
t  always  be  difficult  to  know  when  such  a  focus  is  solitary.  The  drainage 
iberculous  lung  cavities  as  a  palliative  measure  may  be  justifiable  if  the 
ition  of  its  contents  is  a  serious  element  in  tlie  case. 
Ichinococcus  of  the  "Lung, — Echinococcus  is  rare  in  America.  In  those 
tries  wliere  the  disease  is  common,  the  lung  is,  next  to  the  liver,  its  most 
lent  site.  Out  of  one  hundred  and  seventy-six  cases  collected  by  Madelung, 
curred  nineteen  times  in  the  lung.  The  signs  and  symptoms  are  readily 
iken  for  those  of  phthisis ;  sometimes  for  tumor  of  the  lung,  with  effusion 
the  pleura,  or  for  ordinary  pleuritic  effusion.  There  is  cough  with  muco- 
lent  sputum,  from  time  to  time  tinged  with  blood,  pain  in  the  chest,  loss 
?sh  and  strength,  dyspnea  from  pressure.  If  the  cyst  is  large  there  may 
ulging  of  the  chest  wall.  Percussion  gives  flatness  over  the  cyst,  and 
Liltation,  absence  of  breathing  or  feeble  bronchial  breathing;  the  line  of 
ess  may  be  irregular.     If  the  tumor  bursts  into  a  bronchus,  the  patient 

choke  to  death,  or  expectorate  clear  watery  fluid  and  booklets,  from  which 
diagnosis  can  be  made.  Cure  has  followed  from  shriveling  of  the  cyst; 
ther  cases  abscess  or  gangrene  of  the  lung.  If  the  thoracic  wall  is  per- 
ted,  cysts  may  be  discharged  through  an  opening  in  the  skin.     Rupture 

the  pleura  may  give  rise  to  pyopneumothorax  if  the  rupture  communi- 
$  with  a  bronchus.  In  general,  the  picture  closely  resembles  that  of  phthisis 
out  the  presence  of  bacilli.  Puncture  of  the  cyst  with  an  aspirating  needle 
draws  clear  watery  fluid  containing  but  little  albumen  and  a  notable  quan- 
of  sodium  chlorid;  in  some  cases  booklets  are  discoverable.  The  diagno- 
las  rarely  been  made  until  characteristic  elements  have  either  been  dis- 
ged  externally  through  the  skin  or  coughed  up.     X-ray  examination  would 

probably  show  a  definite  shadow,  but  its  nature  would  be  unknown. 
ictinomycosis  of  the  Lung. — (For  the  diagnosis,  see  Actinomycosis.)     Hith- 

surgical  treatment  has  availed  but  little. 

Fnmors  of  the  Lung. — Carcinoma  of  the  Lung. — Primary  cancer  is  rather 
.  Secondary  cancer  is  very  common.  Primary  growths  are  confined  to 
lung,  and  are  solitary.  Secondary  tumors  usually  involve  both  lungs,  and 
multiple  and  disseminated.  Primarily,  both  cylinder-celled  and  squamous 
inoma  occur;  the  former  is  more  common.  The  diagnosis  of  the  sec- 
iry  forms  is  usually  plain.  The  occurrence  of  pulmonary  disease  foUow- 
the  removal  of  a  cancer  of  the  breast,  the  rectum,  the  stomach,  etc.,  is 
lys  suggestive.  The  diagnosis  of  primary  cancer,  on  the  other  hand,  is 
cult  or  impossible  at  a  time  when  operative  removal  can  be  of  real  value. 

disease  occurs  in  advanced  life.  If  the  tumor  has  a  central  location,  and 
)vered  by  a  layer  of  healthy  lung  tissue,  no  symptom  may  occur  until  it 
reached  a  large  size.  If  the  tumor  is  superficial,  the  signs  are  those  of 
pcumscribed   area  of  consolidated   lung.      There  is  bronchitis,   sometimes 

"prune-juice"  expectoration;  pain  in  the  side,  loss  of  flesh  and  strength. 
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There  may  be  pleuritic  eflFusion,  and  in  a  moderate  number  of  cases  such  effih 
sir)n  may  contain  blood  or  numerous  cells,  or  groujis  of  cells  of  various  shapes 
and  sizes  with  large  nuclei.  The  occurrence  of  effusion  is  the  exception  rather 
than  the  rule.  Firm  adhesion  to  the  costal  pleura  is  more  commonly  present 
Expectoration  of  tumor  cells  or  tumor  masses  renders  the  diag:nosis  certain. 
Hemoptysis  is  not  unc<jmmon.  The  use  of  a  punch  to  obtain  a  portion  of  tiivsue 
for  examination  is  rather  dangerous  on  account  of  bleefling.  The  subsequent 
history  is  that  of  intrathoracic  pressure  and  rapidly  progressive  cachexia.  Sec- 
ondary involvement  of  supraclavicular  glands  aids  in  the  diagnosis.  The 
physical  signs  of  consolidated  lung  continue  to  spread  as  the  disease  advances. 
Ojxiration  has  not  as  yet  been  of  benefit  in  primary  carcinoma  of  the  lung. 

Sarcoma  of  the  Lung. — Sarcoma  of  the  lung  is  exceedingly  common  as  a 
secondary  growth.  In  such  cases  the  diagnosis  is  not  difficult.  Primarr  sar- 
comata are  more  rare  than  carcinomata.  Lympho-sarcoma  appears  to  be  the 
most  common  form.  The  disease  occurs  as  a  diffuse  process  originating:  in  the 
lymphoid  tissue  of  the  lung  in  tlie  form  of  disseminated  nodules  and  areas  of 
tumor  tissue  following  the  course  of  the  lymph  vessels  of  the  bronchi.  Tlie 
disease  is  characterized  by  a  rather  slow  growth  and  by  the  formation  of  sec- 
ondary tumors,  by  direct  extension,  and  by  metastasis  in  the  alxlominal  organs. 
This  form  occurs  with  peculiar  frequency  among  the  workers  in  the  cobalt 
mines  of  Schneeberg,  and  affects  especially  the  men  who  have  worked  contin- 
uously for  years  inhaling  the  irritating  dust  of  the  mines.  The  tumors  often 
reach  a  very  large  size  before  death  occurs.  Spindle-celled,  giantKH?lled.  and 
mixed  forms  of  sarcoma  are  less  common,  and  occur  as  single  nodular  tumors 
of  the  lung.  The  signs  and  symptoms  of  sarcoma  of  the  lung  do  not  materially 
differ  from  those  of  carcinoma.  Stridulous  breathing  is  said  to  be  more  com- 
mon in  sarcoma.  Breaking  down  of  tumor  tissue  and  expectoration  of  tumor 
cells  or  masses  is  not  likely  to  occur  in  sarcoma.  Generalized  metastasis  is  more 
common  in  sarcoma  than  in  carcinoma.  The  massive  tumors  are  easily  recog- 
nizable by  means  of  the  X-rays.  Death  occurs  from  pressure  on  the  heart, 
the  i-ecurrent  ners^es,  the  trachea,  from  exhaustion,  gangrene  of  the  lung,  pneu- 
monia, or  fatal  metastasis,  as  in  the  brain. 

Benign  Tumors  of  the  Lung. — Various  forms  of  benign  tumors  have 
been  observed  from  time  to  time  in  the  lung.  Lipoma,  fibroma,  enchondroma, 
osteoma,  dermoid  cysts,  endothelioma — the  last  usually  secondary  to  endo- 
thelioma of  the  pleura.  They  are  to  be  regarded  as  pathological  curiosities,  H 
large,  they  may  cause  dyspnea  or  other  pressure  symptoms.  Dermoids  bave 
been  known  to  burst  into  the  bronchus  with  the  expectoration  of  hair.  There 
is  no  means  at  present  whereby  a  definite  differential  diagnosis  can  be  made. 

THE  MEDIASTINUM 

A  few  cases  of  primary  suppuration  in  the  mediastinum  have  been  oV 
served.     In  most  cases  infection  has  been  due  to  wounds  and  to  extension  o^ 
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BUppuration  processes  from  neighboring  structures — the  neek,  the  lar}Tix,  the 
Iraehea^  the  pharynx,  tlie  esophagus^  the  vertebne,  the  pknini,  the  pericardium, 
tbe  hmgs,  and  tlic  bronchia!  glands.  (Sec  the  ( 'onncetive-tissne  Planes  of  the 
!Keck  and  Inflammations  of  the  Neck.)  Also  frniii  infectious  processes  of 
the  ribs  and  sternum;  not  infreqnentlj  from  tlie  ulceration  of  foreign  bodies 
in  tbc  trachea  and  ewophagns  or  to  ulceration  of  a  carcinoma  of  the  gidlet  and 
as  a  metastatic  process  in  acnte  infectious  diseases.  The  intiaiuuuitions  of 
the  modiastinuui  nuiv  Ix?  acute  or  chronic. 

Acute  Suppurative  Mediastinitis,- — The  most  marked  symptom  is  pain, 
iTcferred  to  a  point  behind  the  stcrnuui,  sometimes  radiating  into  the  sbtjulders; 
or  [)ain  in  tlie  back,  wliich  may  follow  the  course  of  tlie  intercnstal  nerves. 
Tenderness  over  the  sternum  indicates  rather  that  the  ftx»ns  is  in  tlie  antcriur 
p^rtirms  nf  tlic  mediastinum;  much  pain  referred  to  the  back,  that  the  tissues 
in  front  of  the  spine  are  involved.  The  original  focus,  if  that  be  known,  may 
j  point  to  tbc  seat  of  the  pus, 

I       Fever, — The  fever,   prostration^  and   other  s^Tuiitonis  of  acute  sepsis  arc 
present. 

j  Pressure  Sympioms, — Dyspneu^  a  sense  of  oppression  in  the  chest,  a  rapid, 
[irregular  heart  action — ^in  some  eases  a  pulsus  paradoxus^  which  grows  feeble 
(or  intermits  during  inspiration — ^levelop  and  increase  in  severity  as  the  pns 
'  aecnmuhitcs  and  spreads.  The  abscess  may  point  between  the  ribs  in  front^ 
lor  in  the  supraelavicnlar  triangle  of  the  neck;  ami  a  guide  for  incision  may 
[thus  be  obtained.  In  other  instanct^s  the  ]nis  may  rupture  into  the  trachea; 
I  pericardium  J  or  pleura.  A  sju  rating  needles  may  lie  introduced  in  suspected 
1  legions.  In  njost  cases  the  situation  of  the  original  focus  wdll  determine 
whetluT  the  opening  is  to  be  made  in  front  or  }x>steriorly,  alongside  the  spinal 
veTtebra\ 

I  Chronic  Mediastinitis.^ — Chronic  niciliastinitis  runs  a  leas  stormy  course. 
The  pain  is  less  severe,  the  eonstitutiomil  symptoms  less  marked ;  fever  may 
be  absent.  The  origin  of  chronic  me<liasinitis  is  often  in  carious  tuberculous 
3ribs  or  sternum,  sometimes  in  tuljcrcidous  broncljiat  glands.  Pressure  symp- 
toms may  be  prcsc^nt,  as  in  acute  cases. 

Tmnors  of  the  Mediastinum. — Primary  tumors  of  tlie  mediastinum,  wbetber 
fcenign  nr  uKilii!:nant,  are  eoioparativi^ly  rare.  Secondary  tumors  are  sudicieutly 
jcoiinnon,  due  to  extension  from  neighboring  structures — esophagus,  lungs,  pleu- 
■Ta,  sternum,  ribs,  ihyndd  gland.  The  benign  tumors  produce  symptorus  by 
I  pressure,  the  malignant  tumors  by  pressure  and  by  the  invasion  and  destruction 
jof  surrounding  tissues.  The  following  primary  benign  tumors  have  been 
I  observed  in  small  nundx^rs:  lipouui,  fibroma,  dermoids,  echinoccK-cns,  retro- 
■sternal  goiter.  The  retrosternal  glandular  masses  common  in  ITodgkin's  dis- 
[ease  produce  the  symptntus  of  mediastinal  tumors,  B«»tli  carcinoma  and  sar- 
I  coma  may  originate  in  the  mediastinum ;  they  are  more  numerous  than  the 
benign  growths;  they  are  hclievi'd  to  originate  espeeially  in  the  remains  of 
tlie  thymus,  in  the  bronchial  ghmds  and  the  walls  of  the  bronchi. 
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The  syDiptonis  produced  by  the  primary  tmnors  of  the  mediastic: 
chiefly  those  due  to  pressure.  They  are  dyspnea,  from  pressure  \m 
lungs,  the  bronchi^  and  trachea;  change  of  voice,  from  pressure  im  oca 
rent  nerve;  serious  dys]men,  from  pressure  un  iMitli,   witli   paraly>is     ^ 


FlO,    239. — A^EITIIISM    <IF   THE    AliL'H    OF   THE    AoHTA. 

(New  York  Hospital,  H<.*r\'icc  of  Dr,  Fnuik  llartley.) 

vocal  cords  obscrviLhle  by  laryngoscojiy ;  paralysis  of  the  diaphrainii,  hy 
on  the  phrenic;  a  slow  pulse,  by  irritation  of  the  vagi;  a  rapid  pulse, ' 
ysis  of  the  same;  precordial  distress  and  irregular  heart  action,  by 
on  the  heart;  dvs]jha£?ia,  by  pressure  on  tlie  esoj^hagus.  As  the  tumor  i 
larger,  bulging  jind  <h:fr»naity  of  the  tliorufic  wall  may  occur.  The  ti 
may  grow  between  tlio  ribs  and  apjwHr  externally  or,  if  malignant^  infil 
and  destroy  these  bones  and  appear  beneatti  the  skin.  The  veins  of  the 
of  the  chest  and  back  may  be  dilated.    There  may  be  localized  areas  of  e 
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mor  may  appear  in  the  supraclavicular  fossa  or  epistemal  region.  The 
may  become  adherent  to  the  growth,  if  it  be  malignant,  and  the  larynx 

»  longer  moves  during  the  act  of  swallowing.  The  lynij)h  nodes  at  the 
the  neck  and  in  the  axilla  become  enlarged  in  malignant  cases.     After 

lor  has  perforated  the  thoracic  wall  it  may  pulsate;  such  pulsation  may 
to  its  own  vascularity  or  to  transmitted  pulsation  from  the  heart  or 
A  differential  diagnosis  from  aneurism  may  be  difficult.     Evidences 

liar  or  otlier  heart  lesion  would  favor  aneurism ;  marked  displacement  of 

X  beat,  a  tumor.     The  X-rays  would  show  a  more  or  less  centrally 

shadow  if  tlie  tumor  were  of  considerable  size. 
benign  tumors  may  exist  for  a  long  jwriod  without  destroying  life, 

lignant  tumors,  by  their  more  rapid  and  destructive  growth,  run  a  much 

course.     The  secondary  tumors  of  tlie  mediastinum  produce  the  same 

us  as  the  primary.  They  are,  of  course,  all  malignant;  among  them 
included  the  glands  of  Hodgkin's  disease,  carcinoma  following  cancer 

uinmia,  and  involvement  of  the  mediastinum  by  tumors  of  the  lung  and 
Gymmata,  pro<lucing  symptoms  of  tumor  in  the  mediastinum,  have 

served. 

ANEURISM  OF  THE  AORTA 

lo  from  ordinary  methods  of  exauiination  lying  entirely  in  the  field  of 
medicine,  the  X-rays  are  a  valuable  aid  in  diagnosis.     Very  good 
1  of  aortic  aneurisms  can  be  obtained,  and  the  shadows  cast  on  the 
i>jx;  are  often  distinct. 
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isions  into  the  i)erieardium  may  be  serous,  purulent,  or  bloody.  (For 
sions  due  to  trauma,  see  Injuries  of  the  Pericardium.)  Simple  serous 
s  occur  from  profound  circulatory  disturbances  (cardiac  and  renal  dis- 
Acute  inflammatory  effusions  may  be  serous,  sero-fibrinous,  or  purulent. 
'Cur  as  complications  of  inf(»ctious  diseases — pneimionia,  typhoid  fever, 
ticular  rheumatism,  etc.  Many  are  tubercular,  and  run  a  more  chronic 
(For  further  details,  see  works  on  general  medicine.)     When  the 

is  excessive,  or  purulent,  the  condition  may  he  treated  surgically  with 
nefit.  The  signs  and  symptoms  rendering  surgical  interference  desira- 
dyspnea;  serious  interforonco  with  the  action  of  the  heart,  as  already 

under  Injuries  of  the  Pericardium ;  marked  increase  of  heart  dull- 
le  presence  of  pus,  or  of  pyogenic  germs,  or  the  pneuinococcus  in  the 
,  as  determined  by  hypodermic  puncture.  As  in  pleuritic  effusions, 
at  first  serous  may  subsequently  bccoiiic  purulent.  When  the  effusion 
1  micro-ijrganisms,  free  drainage  is  much  to  be  preferred  to  puncture. 
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CHAPTER    XXII 

THE   BREAST  | 

1 
ANATOMICAL  AND  PHYSIOLOGICAL  CONSIDERATIONS  ] 

(Partly  adapted  from  Merkel)  i 

The  mammary  gland  reaches  its  full  development  only  in  the  female.  In    ! 
well-developed  virgins  the  breast  extends  upon  the  thorax  from  the  third  to  the    j 
sixth  rib,  rarely  lower,  resting  upon,  and  to  a  great  extent  covering,  the  pec-    ■ 
toralis  major  muscle.     The  contour  of  a  perfect  breast,  as  viewed  from  an    ; 
artistic  standpoint,  shows  no  fold  at  its  lower  border,  and  is  nearly  hemi-    j 
spherical;  commonly,  gravity  causes  the  lower  half  to  be  fuller  and  rounder 
than  the  upper.    The  nipple  is  directed  a  little  outward  in  the  virgin.    During 
menstruation  the  breast  usually  increases  in  size;  at  this  time  the  gland  may 
be  a  little  tender;  a  subjective  sensation  of  fullness  is  present     A  moderate 
asymmetry  in  the  size  of  the  two  breasts  is  not  uncommon.    In  females  who  are 
poorly  nourished  or  overfat,  the  breasts  are  often  notably  pendant    This  is 
almost  invariably  the  case  after  a  woman  has  borne  a  child.     The  breast  does 
not  regain  its  firm  consistence  and  rounded  shape,  but  remains  more  or  less 
pendant  and  flabby. 

The  skin  of  the  breast  is  thin  and  smooth ;  subcutaneous  veins  are  often 
visible.     After  pregnancy,  linea?  albicantes,  such  as  occur  upon  the  abdomen, 
are  often  to  be  observed.     The  skin  of  the  breast  is  movable  over  the  underly- 
ing gland,  but  during  lactation  it  can  no  longer  be  raised  into  folds.    The 
mobility. of  the  skin  is  important  from  a  diagnostic  point  of  view.     It  is  early 
lost  in  malignant  tumors  of  the  breast,  as  will  be  noted  later.     Normally  the 
breast  is  quite  movable  on  the  pectoralis  beneath,  the  fascial  attachments  being 
less  firm  than  those  to  the  skin.     The  skin  of  the  nipple  and  areola  is  not 
smooth,  but  quite  uneven,  rough,  and  ridged.    At  the  apex  of  the  nipple  are  the 
minute  orifices  of  fifteen  to  twenty  milk  ducts.    The  areola  contains  numerous 
sebaceous  and  sweat  glands.     The  sebaceous  glands  produce  little  prominences 
on  the  surface.     The  color  of  the  nipple  and  areola  is  pink  and  red  in  blondes 
and  browTi  in  brunettes.    This  pigmentation  is  increased  during  pregnancy  and 
lactation,  and  is  permanent.     The  skin  of  the  nipple  and  areola  is  thin  and 
delicate;  nursing  easily  causes  excoriations  and  fissures,  through  which  infec- 
tion often  takes  place,  with  the  production  of  abscess,  erysipelas,  etc     The 
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nipple  13  permanent  I J  inercascd  in  size  by  lactation.  Diirin^^  pregjumcj  from 
five  to  tiftecn  aceessory  iitilk  gliinds  are  developed  in  tho  skin  of  t!ie  iiret>la; 
they  form  small,  rounded  or  flnt  proiiiinenees  in  tlie  skin,  eiisily  reco^iized 
(Montgomery's  glands).  The  niftple  and  areola  contain  uiinierons  imstriiied 
muscle  fibers;  npon  mechanical  irritation,  such  as  nnrsing  or  other,  tlie?e 
fibers  contract  and  cause  the  nipple  to  become  longer  and  more  prominent 
The  mammary  gland  is  embedded  in  the  snlieittaneons  fat  of  tlae  Ijreast.  Mor- 
phologically the  gland  is  derive<l  from  the  skin,  and  probably  reprt^-sents  a  con- 
geries of  sebaceons  glands.  The  gland  in.  well-nfnirislied  virgins  is  separated 
from  the  pectoral  is  mnscle  by  a  considerable  layer  of  fat. 

The  virgin  breast  is  in  reality  largely  composed  of  fat,  the  gland  itself  being 
quite  small  and  extending  only  a  little  way  beyond  the  border  o£  the  areola. 
Its  shape  is  somewliat  irregular;  soraetiines  the  bulk  of  the  gland  Vw^  be- 
low tlic  nipple  and  tapers  off  alwive,  Tlie  milk  ducts  divide  dichotomously, 
and  the  ultimate  brandies  end  in  areas  of  still  imperfectly  developed  ghiiid 
tissue.  The  ducts  and  lobules  remain  distinct  and  do  not  anastomose  one  with 
another.  The  ultimate  brandies  are  surrounded  by  a  considerable  quantity 
of  firm  connective  tis^sue  rich  in  nuclei,  having  a  hyaline  appearance,  and 
different  in  character  from  the  fibrous  supporting  stroma  between  the  lobules. 
On  section  the  gland  looks  like  firm  homogeneous  connective  tissue,  which  farles 
off  into  the  surrounding  structures;  separate  lobules  cannot  be  distinguislied 
with  the  naked  eye.  On  the  anterior  surface  of  the  gland  numerous  bundles 
and  planes  of  connective  tissue  pass,  to  be  attached  to  the  skin,  the  spaces 
bet%vei:*n  them  being  filled  with  fat;  beneath  the  areola  there  is  no  fat. 

Pregnancy  causes  the  gland  to  develop  its  full  functional  activity.  The 
true  secreting  acini  increase  in  size  and  number.  The  milk  ducts  dilate,  and 
before  their  entrance  into  the  nipple  considcralde  fusiform  cavities  are  formed 
— the  **  sinus  ductuum  lactiferorum."  The  fat  and  connective  tissue  are  dimin- 
ished in  proportion  as  the  glandular  tissue  is  increased.  The  lobules  of  the 
gland  bc^come  distinctly  palpable,  and  are  readily  differentiated  on  section. 
Beneath  the  breast  the  fat  k'tween  the  gland  and  the  uiustde  entirely  disap- 
pears. While  the  gland  assumes  a  somewhat  hemispherical  shape,  thrw  pro- 
jections occur  on  its  i>eriphery:  an  inner,  a  lower  and  outer,  and  an  upper  and 
outer;  this  last  reaches  to  and  along  the  border  of  the  pectoral  muscle  well  up 
into  the  axilla  in  proximity  to  tlie  axillary  lymph  nodes,  and  can  be  felt  as  a 
tender  cord  extending  in  that  direction.  This  projection  is  especially  to  be 
borne  in  mind  in  relation  to  inflanuuations  and  tumors  of  the  breast.  Lacta- 
tion finished,  the  breast  does  not  return  to  its  virgin  state.  The  gland  remains 
large,  the  lobules  palpable,  and  the  projection  into  the  axilla  is  permanent; 
it  should  be  included  in  the  operative  removal  of  the  entire  breast.  This  more 
or  less  isolated  portirm  of  gland  tissue  may  be  the  starting  point  of  a  new 
growth.  The  epithelial  lining  of  ttie  acini  of  the  sometime  active  gland  re- 
mains as  cylindrical  epithelium,  and  its  abnormal  proliferation  is  the  starting 
point  of  cancer. 
44 
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Blood  Supply  of  the  Breast. — The  blood  supply  of  the  breast  is  derived  from 
the  perforating  arteries  of  the  internal  mauiniary  wliich  emerge  through  the 
second,  third,  and  fourth  intercostal  spaces;  tlie  second  is  the  largest;  and  fruiu 
the  long  thoracic  and  acromial  thoracic  arteries.  The  deep  veins  awonipany 
the  corresponding  arteries.  The  superficial  veins  form  a  network  under  the 
skin,  and  some  of  them  empty  into  the  external  jugular  above  the  clavicle. 
In  general,  the  blood  supply  is  abundant.  The  individual  vessels  are  not 
large,  but  may  be  enormously  increased  in  size  by  malignant  disease,  notably 
sarcoma. 

Lymphatics  of  the  Breast. — The  lymph  vessels  of  the  breast,  and  the  lymph 
nodes  into  which  they  empty,  are  of  especial  interest  in  relation  to  malignant 
disease.  The  lymph  vessels  may  be  divided  into  two  groups:  those  arising 
from  the  gland  and  those  arising  from  the  skin.  The  lymph  vessels  of  the 
gland  follow  the  milk  ducts;  these  unite  to  form  a  plexus  beneath  the  areola, 
joined  also  by  the  lymph  vessels  of  the  skin  of  the  areola  and  of  the  nipple. 
From  this  subareolar  plexus  there  proceed  two  large  lymphatic  trunks,  one 
above,  one  below  the  nipple.  The  first  proceeds  in  a  transverse  direction 
toward  the  axilla ;  the  second  describes  a  semicircular  curve  downward,  to  end 
also  in  the  axilla.  From  the  periphery  of  the  gland  above,  and  below,  two 
smaller  lymphatic  trunks  arise,  which  join  the  other  two  before  reaching  the 
axilla.  The  main  trunks  empty  into  the  lymph  glands  situated  at  the  anterior 
border  of  the  axilla.  The  first  gland  lies  beneath  the  border  of  the  pectoralis 
major,  over  the  third  serration  of  serratus  magnus — i.  e.,  over  the  tliird  rib, 
sometimes  partly  over  the  third  intercostal  space.  A  well-developed  pectoral 
muscle  may  cover  it  completely.  This  gland  is  commonly  the  one  first  infected 
in  carcinoma  of  the  breast.  According  to  Henle,  the  axillary  lymph  nodes  are 
ten  to  twelve  in  number.  The  superficial  ones  He  immediately  beneath  the 
fascia.  ^The  deeper  ones  follow  the  course  of  the  axillary  vein  as  far  as  the 
clavicle. 

According  to  Konig,  "the  greater  number  of  the  axillary  glands  are 
grouped  around  the  origin  of  the  long  thoracic  and  subscapular  arteries."  A 
slender  mass  of  fat  containing  lymphatics  lies  also  in  front  of  and  behind  the 
vein.  The  lymph  nodes  of  the  subclavian  triangle  receive  lymph  from  the 
axilla,  and  these  become  infected,  often  quite  early,  in  carcinoma  of  the  breast 
The  deep  surface  of  the  breast  also  has  lymph  vessels,  which  communicate  with 
the  intercostal  lymphatics  and  thence  with  the  interior  of  the  thorax.  Through 
these  channels  infection  takes  place,  and  masses  of  carcinoma  may  be  found 
not  only  in  the  substance  of  pectoralis  major,  but  in  the  intercostal  spaces, 
quite  early  in  the  disease.  Hence,  the  much  better  results  now  obtained  by 
operation,  since  it  has  come  to  be  a  matter  of  routine  to  remove  both  pectoral 
muscles  in  all  cases  of  carcinoma  mammce. 

Nerves  of  the  Breast. — The  nerves  of  the  breast  are  derived  from  the  supra- 
clavicular nerves  which  descend  in  front  of  the  clavicle  to  supj^ly  the  skiB, 
and  from  the  anterior  and  lateral  perforating  nerves,  derived  from  the  in- 
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Mxrostals,  from  the  second  to  the  sixth,  which  supply  the  deeper  portions  of 
16  gland. 

In  childhood  and  up  to  the  time  of  puberty  the  development  of  the  mamma 
\  the  same  in  both  sexes.  In  males  the  development  proceeds  no  further  and 
trophy  begins  at  about  the  thirtieth  year.  At  the  menopause  the  female 
reast  atrophies.  There  remains  nothing  behind  but  milk  ducts,  connective 
issue,  and  fat  The  fat,  if  abundant,  preserves  the  size  and  form  of  the 
reast. 

CONGENITAL  ANOMALIES  OF  THE  BREAST 

Absence  of  the  mammary  gland  (amastia)  is  a  rare  defect,  and  when 
present  is  commonly  associated  with  other  defects  in  the  sexual  apparatus.  It 
ometimes  happens  that  the  glands  remain  in  an  infantile,  undeveloped  state 
nthe  adult  female  (micromastia).  Two  nipples  may  be  present  on  one  breast; 
he  nipple  may  be  absent.  In  males  the  breasts,  one  or  both,  may  go  on  to 
levelop  as  in  women.  The  condition  is  known  as  "  gynecomasty,"  and  is  some- 
:imes  associated  with  sexual  abnormalities,  such  as  undeveloped  testis.  Occa- 
sionally the  breasts  of  female  children  undergo  a  precocious  development ;  this 
may  occur  alone  or  combined  with  an  abnormally  early  development  of  the 
Mtire  sexual  apparatus.  Supernumerary  breasts  (polymastia)  is  a  not  very 
uncommon  condition.  One  or  several  aberrant  glands  may  be  present;  usually 
there  is  but  one,  situated  below  one  of  the  normal  breasts.  As  many  as  eight 
have  been  observed.  They  usually  occur  along  a  line  drawn  on  the  ventral 
surface  of  the  body  from  the  junction  of  the  upper  extremity  and  the  trunk 
to  the  genitals,  corresponding  to  the  situation  of  the  breast  germs  of  fetal 
mammals  in  general.  They  do  not  have  a  complete  secretory  duct ;  they  may 
lecome  enlarged  and  painful  during  pregnancy.  In  addition  to  the  above 
situations,  they  have  been  observed  on  the  thigh  or  hip,  on  the  back,  the  deltoid 
region,  in  the  axilla,  and  elsewhere.  Such  glands  may  be  large  or  small,  and 
may  be  mistaken  for  benign  tumors  of  various  kinds,  or  for  lymph  nodes. 
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Open  wounds  of  the  breast,  whether  incised,  stab,  or  punctured  wounds, 
present  no  peculiarities.  The  vascularity  of  the  region  favors  rapid  healing 
^^  the  absence  of  infection.  Contusions  of  the  breast  often  result  in  marked 
extravasation  of  blood  and  ecchymosis,  which  slowly  disappears.  In  not  a 
W  cases  a  blow,  a  fall,  or  other  similar  injury  to  the  breast  is  followed  by 
tie  development  of  carcinoma.  Contusions  of  the  breast  during  the  puerperal 
Btate  and  lactation  are  more  apt  to  be  followed  by  suppuration  and  abscess 
^ian  at  other  times.  Bums  of  the  breast  are  sometimes  followed  by  cicatricial 
eontraction  and  deformity  of  the  nij)ple  and  milk  ducts,  such  that  trouble 
rem  damming  of  the  milk  after  labor  may  occur,  and  necessitate  weaning,  or 
ven  incision* 
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Diseases  of  the  Nipple  and  Areola.— l>iirii\ir  Ijietation,  j^ainftil  fissnret  anj 
exeoriatiuris  of  the  nipple*,  imtiilil}'  nt  its  luise,  are  very  cimimoii ;  they  are  reij- j 
ily  recognized.  Tlunr  iruiiortaiicc  de))c^nds  chiefly  \\\^m  tlie  fact  that  as  longui 
they  remain  Tinhcided  they  form  o|K^n  avenues  for  infection  with  pyogenic  or  ^ 
otlier  germs.  They  may  become  the  seat  of  aphthie.  (See  Diseases  oftliel 
Month  and  Throat.) 

Depressed  Nipples. — The  Bipf^le  may  fi^rm  a  hollow  instead  of  a  p^0Je^^ 
tion,  and  ren<ler  nursini^  difficult  or  impf»s.sihh^,  hut  a  very  improinising  nippls 
in  a  virgin  imiy  dcvt'h^p  during  and  nUvi*  pregnam-y  into  an  etticient  orgtn. 

EczKMA. — Ecxema  of  the  nipple  and  areola,  with  the  formation  of  cni$ta> 
19  nsiudly  due  to  want  of  cleanliness.  If  chronic,  it  may  end  in  epithelioma. 
(See  Paget's  FHrtcase,) 

Syphilis. ^ — Cluiiirre  of  the  nipple  usually  appears  as  a  jnicy-kiolting  «ut!e^ 
fieial  nli'cration  of  ihe  nifjplc,  or  as  an  indurated  fissure  at  its  ba^,  Tlip 
history  of  exixisnre;  inspection  of  the  infant,  if  the  woman  is  a  wet-nurse;  the 
enlargen^ent  of  the  axillary  glands;  the  occurrence  of  secondary  lesions,  will 
establish  the  diagnosis.  If  much  irritated  or  infected  with  pus  uiicrobra  the 
ciiancrc  nuiy  take  on  an  ecthymatoiis  character.  Secondary  mucous  plaf]U(*i 
and  Hat  condylomata  niay  occur  njxm  the  nipple  and  areola,  (See  Syphilid.) 
Gummata, — Gunmiatous  ulcerations  in  the  vicinity  of  the  nipple  have  the 
same  characters  here  as  elsewhere.      (See  Syphilis,) 

PaoetV  l)[sr:Asic  of  the  A'ipple  and  A k  1:0 la. — In  1874,  James  Pag»it 
first  described  a  chronic  disease  of  the  skin  of  the  nipple  and  arerda  which 

tHTgan    as   a    moist,    painful   eczpina 


witli  exc^iriation  of  tiie  surfact^,  or 
as  a  chronic  squamous  eczeuia^  or 
sometimes  resembled  psoriasis.  The 
disease  was  rebellious  to  treatraeut, 
and  was  followed,  sooner  nr  lattr^ 
aftor  a  year  or  more,  by  epithelial 
canuer  of  the  manuuary  gland.  The 
disease  is  a  true  epithelionta*  u<»t  i 
glandular  cancer*  The  growth  uf 
the  epithelial  cells  into  the  dwi^T 
structures  appears  to  be  due  to 
chronic  irritation,  as  in  epithdi- 
r»ma  of  the  lip  and  elsewhere*  The 
iirowth  is  not  very  rapid;  the  ax- 
illary glands  are  invcdvefj  late  k 
the  disease.  The  diagnosis  is  not 
ditHcult  after  an  intragbtndular  induration  has  ft^rmed,  The  disease  oocuw 
in  women  between  the  ages  uf  forty  and  sixty  j  the  course  is  slow. 


Fro.  240. — Epithklioma  or  the  Njpple  (pAflET*» 
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I  case  of  niy  ovra  the  wninan  wivs  a^*tl  fortj-five.  There  was  a  his- 
p  ehroiiic  iDflamiiuilifm  of  (he  nipple  and  areola  lasting  for  three  years, 
niinatioii  tfiere  was  a  reil^  tentlrr,  |niiiifnl,  nloi^it,  exeoriated  area  two 
ind  a  half  in  diameter,  inelntling  the  iii[jj>le  and  areola,  and  extending 
laWve  than  below  the  nip|>le.  The  surface  was  finely  grannlar  and 
idily;  there  was  no  true  ulceration;  the  borders  of  the  area  were 
marked  frtun  l!ic  surrounding  skin.  On  palpation  the  excoriated  area 
S  indurated,  but  was  adliereot  to  the  dee|KT  structures.  In  the  siih- 
if  the  breast  there  was  a  hard  mass  of  intiltration,  about  two  inches  in 
r,  situated^  for  the  most  part,  above  tlie  nipple.     An  extensive  opera- 

rdone.  Diagnosis. — Epi- 
of  the  mammary  gland. 
f  glands  not  involved.  Pa- 
tmained  well  at  the  end  of 
irs. 

tEROMATOus  Cysts.— Atlier- 
i  cysts  of  characteri^itic  ii[»- 
1B  sometimes  develop  in  tlie 

IDU  LOrS      TUMOHS      OF      THK 

L' — Penduhius  tumors  nf  the 

in  the  form  of  adenoma, 
,  and  angioma  liave  been  ob- 
in  a  few  cases. 

immations  of  the  Breast. — 
Dunation  of  the  breast  occa- 
*  occurs  in  infants  a  fen* 
ter  birth;  the  gland  becomes 
end  swollen;  the  skin  red- 
I  A  small  quantity  of  char 
0"  fluid  may  be  disebar-i  '1 
the     nipple.       The     pnx'ess 

subsides  after  a  few  days; 
mppu ration  occurs.     In  boys 

Is  at  the  time  of  puberty  an  inflammation  of  the  mammary  gland 
eur,  characterized  liy  swelling,  induration,  pain,  and  tcntJerness,  The 
beeomes  red  and  more  prominent ;  tliere  may  be  a  little  milky  dis- 
froni  tlie  nipple  and  pigmentation  of  the  areola.  The  process  nsn- 
kis  in  resolution,  very  rarely  in  suppuration.  The  swelling  and 
ess  of  the  breast  during  menstnuition  has  already  been  mentioned, 
rhage  into  the  snbstance  of  the  breast  has  been  observeil  in  eases  of 
IjT  menstruation. 

rTE     IXFLAMMATIO]>r    OF    TUE    T?ltEA8T ActJTE    MastITIS. We    *listin- 

In    acute    sni»purative    mastitis    due    to    infection    witii    pus    microbes 


FlO,  241. rXFLAMMATlO??  OF  THT5  RbEA»T  IN  A  Bot; 

N>»  Appahent  CAUHt:.     (New  York  llti^^piUil  col- 
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and  an  acute  nonsuppurative  mastitis  due  to  retention  of  milk  in  the  puerperal 
breast.  It  is  to  be  borne  in  mind  that  this  distinction  is  not  always  easy  to 
make  early  in  the  course  of  these  diseases,  because,  although  retention  of  milk 
may  occur  alone,  it  is  also  one  of  the  regular  or  frequent  concomitants  of 
puerperal  abscess  of  the  breast,  and  renders  the  local  conditions  favorable  for 
infection.  Acute  suppurative  mastitis  may  occur  from  infected  wounds,  from 
furuncles,  or  small  abscesses  of  the  skin  of  the  breast  or  areola,  or  as  a  metas- 
tatic process  in  pyemia.  In  the  largest  proportion  of  cases  it  follows  child- 
birth during  the  nursing  period,  most  often  during  the  first  four  weeks  after 
labor.  The  infection  takes  place  through  abrasions,  fissures,  or  excoriations 
of  the  nipple  or  areola,  and  follows  the  lymphatic  channels  into  the  substance 
of  the  gland,  or  through  the  orifices  of  the  milk-ducts,  the  bacteria  multiplying 
in  the  milk,  and  thence  infecting  the  surrounding  structures.  The  ordinaiy 
pus-producing  organisms — staphylococcus,  streptococcus,  colon  bacillus,  and 
in  a  few  cases  the  gonococcus — ^have  been  identified  in  the  milk  or  in  the  pus. 
The  suppurative  process  is  usually  circumscribed,  involving  a  certain  limited 
area  of  gland  tissue,  more  commonly  situated  in  the  lower,  or  lower  and  outer, 
quadrant  of  the  breast.  In  other  cases  it  is  diffuse ;  the  entire  gland  is  rid- 
dled with  pus  foci.  In  still  others  a  retromammary  abscess  may  exist  alone, 
l^tween  the  breast  and  the  pectoral  muscle,  or  may  be  formed  by  extension  of 
the  infection  of  the  gland  itself.  Occasionally  an  abscess  forms  in  front  of 
the  gland,  in  the  areola,  or  in  the  skin ;  the  superficial  situation  makes  tlie 
diagnosis  simple. 

Symptoms. — The  symptoms  and  signs  of  acute  suppurative  mastitis,  as  it 
ordinarily  occurs  after  labor,  are  pain,  referred  to  the  breast,  greatly  increased 
by  allowing  the  child  to  nurse.  As  the  disease  progresses  nursing  becomes 
unbearable.  Fever,  usually  high  and  of  a  septic  type,  not  infrequently  ushered 
in  by  a  chill.  Leucocytosis  in  varying  degree,  with  a  high  percentage  of  large 
polynuclear  cells,  is  regularly  present.  On  palpation  a  greater  or  less  area 
of  the  breast  is  found  hard,  infiltrated,  and  tender.  As  the  focus  approaches 
the  surface  the  skin  becomes  edematous  and  reddened.  A  doughy,  soft,  or 
elastic  area  indicates  the  formation  of  an  abscess.  Bacteriological  examination 
of  the  milk  is  sometimes  a  useful  aid  in  diagnosis,  notably  in  those  cases  caused 
by  infection  through  the  milk-ducts  and  not  accompanied  by  fissures  and  ex- 
coriations of  the  nipple.  Owing  to  the  pain,  nursing  is  impossible,  and  unless 
artificial  means  are  used  to  empty  the  breast — and  this  may  not  be  practicable, 
owing  to  tenderness  or  inflammatory  swelling  of  the  ducts — ^the  entire  breast  i? 
swollen,  tense,  and  distended  with  retained  secretion.  The  occurrence  of  abscess 
is  popularly  attributed  to  retention  of  the  milk,  and  doubtless  such  retention 
renders  the  breast  more  susceptible  to  infection,  but  in  the  majority  of  in- 
stances the  infection  precedes  and  causes  the  retention.  In  many  cases  of 
mammary  abscess  superficial  lymphangitis,  with  red,  tender  lines  upon  the 
skin  running  to  the  axilla,  and  tenderness  and  enlargement  of  the  axillary 
lymph  nodes,  gives  early  evidence  of  the  infectious  nature  of  the  condition. 
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Pr  neglect,  or  iiii perfect  operative  treatmcTitj  tbe  infection  may  spread 
(  a  large  part  of  or  through  the  entire  gland,  so  that  the  whole  breast  is 
iwith  pnrnlent  foci;  further  extension  may  occur,  and  a  large  purulent 
>n  form  l»eneatli  tiie  breast,  lifting  the  gland  from  the  thorax.  In  these 
f  local  signs  and  constihitional  B\Tiiptoms  become  correspondingly  serious 
^r€.  The  attack  is  sometiuies  grave.  In  several  eases  I  have  seen,  as 
tit  of  no  treat lucnt,  or  of  iiiiiK'rfect  oi^ration,  fatid  pyemia  has  occurred  ; 
fs,  entire  destmction  of  the  breast,  with  recovery  after  amputation  of 
ist;  in  others,  tedimis  liealiug  with  icTsistent  sinuses,  the  formation  of 
(  ugly  st*ars  and  destruction  of  the  glancL  Persistent  sinuses  may 
(  from  which  milk  and  pus  are  discharged.  It  rarely  hap|x^ns  from 
|ti  of  one  or  more  duets  that  a  true  milk-cyst  of  considerable  size 
juced  (galactncelc),  Tlic  presence  of  a  cystic  tumor  yielding  milk, 
tcrv,  oilv  material 
fliration  establishes 
biosjg. 

gnosis.^ In  the  1 1  i- 
\  of  purulent  infec- 
f  tlic  breast  several 
|1  {joints  slujidd  be 
Sn  mind.  SuiK»rfi- 
^ss  in  front  of  the 
jis  al tended  by  all 
tia  of  acute  abst^ess, 
i  easily  recognize<h 
»ted  fwi  in  tlie  sub- 
>f  the  ghmd  give  the 
gna  of  one  or  more 

painful,  indurated 
d  the  gland  and  the 

aymptoms  of  sepsis, 

in  of  inirfimfimmari/ 

is    intense,    sharp, 

acinating.     That  ac- 

iying  rciromammanj 

is  continuous,  dull^ 
Tobbi  ug.  In  these 
le  w4iole  breast  ivill 
i  to   the  examining 

but     localized     red- 
id a  sense  of  fluctuation  may  be  absent,  and  the  surgetin  who  w^aita 
^-  signs   before   affi^rdiug   o|K*rative   relief  subjwts   his   patient    to   an 
jsary  amount  of  pain  and   danger.     Ketention  of  pus  in  the  w^ound, 
.ftlice  of  pain,  fever,  prostration,  and  Icucocytosis  usually  indicatea  that 


FlQ.  242.— Acute  Inflammation  of  the  Bueast  tK  a  Ni7ii&- 
INO  Woman  Followed  by  Ab»cx»*4.  (Aulbor'a  ooUec^ 
lion,) 
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the  operative  procedures  have  been  inadequate.  Retromammary  abscess  is  to 
be  recognized  by  marked  projection  of  the  entire  gland  from  the  chest  wall 
and  severe  constitutional  symptoms.  On  palpation  the  gland  itself  may  feel 
normal;  lateral  compression  may  not  be  painful;  pressure  directed  backward 
causes  pain ;  fluctuation,  when  present,  is  usually  felt  above  the  superior  W 
dor  of  the  gland.  If  the  breast  is  lifted  so  that  the  pus  sinks  down  behind  the 
gland  the  sense  of  fluctuation  may  be  lost.  If  the  amount  of  pus  is  large  the 
gland  may  be  lifted  oflF  the  thorax,  and  a  sense  of  fluctuation  may  be  obtained 
on  pushing  the  entire  breast  backward  against  the  thoracic  wall.  The  aspirat- 
ing needle  may  be  used  in  any  case  to  detect  the  presence  of  pus. 

Acute  Nonsuppurative  Mastitis  —  Retention  of  Milk  —  Caked 
Breast. — This  condition  as  a  separate  entity  apart  from  an  infectious  lesion 
of  the  breast  is  not  rare.  It  may  occur  during  the  latter  days  of  pn^ 
nancy,  but  is  more  common  during  the  days  following  labor;  less  common 
during  the  later  period  of  lactation.  The  retention  is  usually  confined  to  a 
limited  area,  or  areas,  of  tlie  gland.  The  affected  lobules  become  teuder,  pain- 
ful, and  swollen.  There  may  be  a  little  fever,  the  entire  breast  is  enlarged 
and  engorged  with  blood.  Artificial  removal  of  the  milk  causes  the  symptoms 
to  subside.  Absence  of  the  local  signs  of  abscess,  of  intense  pain,  etc.,  and  of 
leucocytosis ;  a  sterile  condition  of  the  milk  and  absence  of  the  septic  symp- 
toms aid  in  the  diagnosis. 

Chronic  Abscesses  of  the  Breast. — In  a  certain  number  of  cases,  usu- 
ally connected  with  lactation,  a  circumscribed  portion  of  the  breast  becomes 
tender,  hard,  and  painful,  but  the  process  stops  short  of  invasion  of  the  skin, 
softening  and  jx?rforation.  The  symptoms  subside,  and  the  gland  returns  to  a 
normal  condition,  or  in  other  cases  a  permanent  nodular  thickening  is  left 
l)ehind.  In  still  other  cases  the  acute  symptoms  subside;  the  nodule  remains 
and  is  the  seat  of  some  dull  pain  and  discomfort,  or  causes  anxiety  merely 
on  account  of  its  presence.  Examination  of  such  a  nodule  shows  that  tie 
lump  is  firm  or  elastic  and  a  little  tender.  If  deeply  embedded  in  the  breast, 
it  may  give  the  impression  of  a  solid  tumor.  Exploration  with  a  needle,  or 
incision,  show^s  a  cystlike  cavity  filled  with  pus  and  surroimded  by  a  limiting 
w^all  of  dense  fibrous  tissue.  Such  pus  may,  or  may  not,  contain  living  pu5 
germs.  I  have  removed  such  abscesses  which  had  existed  for  several  veais. 
Excision^  not  incision,  is  the  proper  treatment. 

Chronic  Mastitis. — Chronic  interstitial  mastitis  with  atrophy  of  the 
gland  tissue  and  the  production  of  dense  contracting  masses  and  nodules  of 
fibrous  tissue  in  the  breast  occurs  usually  near  the  menopause.  The  disease 
is  of  slow  progress,  and  is  attended  by  moderate  pain  and  discomfort;  the 
gland  is  diminished  in  size;  nodular  masses  and  cords  of  dense  fibrous  tissue 
are  paljiablo  in  the  breast,  sometimes  extending  toward  the  axilla.  In  sonie 
cases  the  iii])])le  may  ho  r(»tractod ;  the  gland  remains  movable,  the  axillary 
glands  are  not  enlarij^ed.  INI  any  of  these  cases  end  in  carcinoma;  nor  is  a 
differential    diagnosis    possible    without    a    careful    microscopic    examiuutu»^ 
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of  sections  of  the  indurated  tissue.  Solitary  or  multiple  cystic  dilata- 
tions of  the  milk-ducts  may  occur  in  these  cases  from  obstruction  of  the 
ducts  and  retention  of  their  secretion;  such  cysts  may  attain  the  size  of  a 
hen's  egg. 

Chronic  Cystic  Mastitis  (Cystadcnoma  mammcp), — The  exact  pathol- 
ogy of  this  disease  is  variously  explained  hy  different  observers.  By  some  it 
is  regarded  as  distinctly  an  inflammatory  process;  by  others  rather  as  a  new 
growth  than  as  an  inflammation.     (Scliimmelbusch)  Cystadenoma  mamma?. 

Schimmelbusch  describes  the  lesion  as  follows: 

The  primary  changes  are  not  a  dilatation  or  closure  of  the  glandular  ducts, 
but  a  proliferation  of  the  epithelia  of  the  acini,  without  any  evidence  of  increase 
in  the  number  of  nuclei,  or  cellular  infiltration  of  tlic  connective  tissue.  The  acini 
are  entirely  filled  and  dilated  by  the  epithelial  growth.  By  the  subsequent  degen- 
eration of  this  epithelium  a  cavity  or  cyst  is  formed. 

Sasse  considers  that  the  formation  of  cysts  may  occur  in  two  ways :  by  mul- 
tiplication of  epithelium,  as  described  by  Schimmelbusch ;  and  by  an  interstitial 
mastitis  with  pressure  upon  and  dilatation  of  the  glandular  ducts.  (For  other 
views  the  reader  is  referred  to  special  works  on  surgical  pathology  and  to 
monographs  by  W.  Mintz,  Eoloff,  and  Tietze.) 

Clinical  Characters, — The  disease  is  characterized  by  the  formation  of 
smaller  or  larger  cystic  cavities  in  the  breast,  containing  clear,  colorless,  or 
greenish-brown  fluid,  and  by  dilatation  of  the  milk-ducts.  The  fibrous  stroma 
of  the  breast  is  swollen  and  infiltrated  with  roimd  cells.  The  cavities  vary  in 
size  from  the  head  of  a  pin  to  that  of  a  pigeon's  egg,  and  in  fully  developed 
cases  are  scattered  everywhere  throughout  the  substance  of  the  gland.  The 
disease  is  frequently  bilateral.  It  may  develop  at  any  tiuie  after  puberty, 
and  appears  to  be  more  common  among  women  Avho  have  l)orne  children,  but 
have  not  nursed  them.  There  is  conmionly  a  history  of  a  painful  swelling 
of  one  or  both  breasts  during  menstruation ;  afterwards  the  pain  and  swelling 
may  subside,  but  one  or  more  tender  nodules  remain  behind;  this  process  is 
repeated  from  time  to  time.  According  to  Konig,  the  following  is  a  typical 
picture  of  the  condition : 

On  palpation  with  the  finger  tips  the  disseminated  nodules  can  be  distinctly 
felt,  notably  if  a  portion  of  the  breast  is  lifted  away  from  the  chest  between  the 
finger  and  thumb.  Upon  pressing  the  breast  against  the  thorax  A^dth  the  palm  of 
the  hand  no  nodules  are  distinguished,  and  it  is  sometimes  necessary  to  grasp  the 
breast  in  some  particular  direction  in  order  that  they  may  be  felt.  The  nodules 
are  smooth,  tense,  or  elastic,  sometimes  distinctly  fiuctuating,  and  are  seldom  as 
large  as  a  pigeon's  egg. 

In  my  own  experi(»nce  they  often  feel  the  size  and  shajxj  of  buckshot  and 
quite  hard.  Pressure  up<m  the  nodules  sometimes  causes  the  escape  of  clear, 
milky^  or  browii-colored  fluid  from  the  nipple.     The  skin  does  not  become 
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adherent  to  the  gland,  nor  the  gland  to  the  underlying  muscle  and  fascia.  The 
axillary  glands  are  not  enlarged.  These  characters,  together  with  the  increased 
pain  and  swelling  during  menstruation,  the  slowly  progressive  manner  in 
which  the  disease  gradually  occupies  the  entire  gland,  the  fact  that  both  breasts 
are  often  involved,  and  the  characteristic  multiple  nodules  in  the  breast,  render 
the  diagnosis  clear  in  well-marked  cases. 

In  some  cases  proliferation  of  the  epithelium  lining  the  cyst  walls  may 
occur  with  the  formation  of  considerable  tumors,  and  increase  in  the  pain  and 
discomfort.  Cancerous  degeneration  is  not  infrequent  Operative  removal  of 
the  entire  gland  is  desirable  when  the  patient  is  over  thirty-five  years  of  age, 
when  much  pain  and  discomfort  are  present,  and  in  cases  where  the  mind  of 
the  patient  dwells  upon  the  condition  of  the  breasts.  Opinions  diflFer  among 
surgeons  as  to  the  radical  treatment  of  milder  cases.  Personally,  I  believe  the 
condition  a  threatening  one,  which  justifies  removing  the  breast.  I  have  sev- 
eral times  found  beginning  cancerous  changes  in  cases  believed  to  be  quite 
innocent.  There  are  also  combinations  of  cystic  mastitis  and  the  chronic  inte^ 
stitial  sclerosis  of  the  breast  (chronic  interstitial  mastitis).  In  these  cases 
one  or  more  cystlike  cavities  exist  in  the  dense  fibrous  stroma  of  the  atrophic 
breast. 

Tuberculosis  of  the  Mamma. — Primary  tuberculosis  of  the  mamma  is  a 
rare  disease.  The  infection  may  occur  through  the  blood  or,  apparently,  through 
the  milk-ducts.  Tuberculosis  of  the  breast  as  an  extension  from  tuberculous 
caries  of  the  ribs,  sternum,  or  pleura  is  not  uncommon.  Primary  tuberculosis 
of  the  breast  is  more  frequent  in  women  than  in  men.  It  does  not  occur  before 
puberty  and  very  rarely  in  old  age.  Associated  tuberculous  lesions  are  com- 
mon ;  the  axillary  glands  are  often  involved.  The  disease  may  occur  as  an 
isolated  lesion  with  the  production  of  a  solitary  cold  abscess,  or  as  a  dissemi- 
nated process  with  multiple  foci,  which  undergo  degeneration  with  the  forma- 
tion of  multiple  tuberculous  abscesses  and  fistula*.  Further,  as  a  diffuse 
submiliary  tuberculosis  of  the  entire  gland,  including  the  nipple. 

The  diagnosis  of  tuberculosis  of  the  breast  is  easy  if  tuberculous  sinuses  or 
ulcers  are  present,  the  appearances  being  quite  typical.  In  other  cases  Ae 
diagnosis  will  rarely  be  made  without  operation.  In  the  case  of  a  solitary  cold 
abscess  there  will  be  the  history  of  a  slowly  growing  tumor  in  the  gland;  little 
or  no  pain  or  tenderness ;  a  tense  and  elastic  or  fluctuating  nodule  will  be  felt 
in  the  breast,  rarely  surrounded  by  a  dense  layer  of  infiltrated  tissue.  Incision 
permits  the  escape  of  typical  tuberculous  pus  and  cheesy  material;  the  cavity 
is  lined  by  typical  tuberculous  granulation  tissue.  In  the  disseminated  and 
diffuse  form  numerous  nodular  masses  will  be  felt  in  the  breast,  of  varying 
size  and  consistence.  The  nipple  may  be  retracted,  but  the  breast  is  movable 
on  the  pectoral  muscle,  or,  more  rarely,  adherent.  The  axillary  glands  are 
often  enlarged  and  hard  or  broken  dovra  and  fluctuating.  The  condition  i^ 
evident  on  incision  in  many  eases;  in  others  the  diagnosis  has  only  l)een  made 
after  microscopical  examination  of  the  dise$i8e4  tissues,    Both  the  solitary  and 
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disseminated  forms  are  characterized  by  an  extremely  chronic  course;  the  nod- 
ules may  exi.st  for  jears  withmit  inva.sitfii  of  the  skin.  In  some  cases  tho 
disease  makes  more  rapid  progress;  the  iioilules  become  confluent;  abscesses  and 
sinuses  form.  The  axillary  glands  are  involved  in  a  large  proportion  of  casiiea, 
and  the  process  in  the  glands  is  apt  to  Ijc  more  rapid,  so  tliat  the  fiKLnis  in  the 
breast,  being  painless,  might  not  attract  attention.  In  some  eases  a  palpable 
cord  of  infected  tissne  has  been  noted  passing  from  tlie  breast  to  the  axillary 
glands. 

Diffuse  Mii-taby  Tubekcflosis  of  the  Breast,— Diffuse  miliary  tiibe^- 
cnlosis  of  the  breast  is  a  rare  lesion.  The  following  ease  from  mj  own  exjieri- 
ence  is  perha|)s  worthy  of  record : 

The  patient  w^as  a  large,  well -nourished  woman,  fortj-two  years  old,  the 
mother  of  several  bealthj'  children.  There  was  no  tubercular  history  in  her 
own  life.  For  several  years  she  had  noticed  a  lump  in  the  left  breast,  which 
had  slowly  increased  in  size,  giving  no  symptoms  other  than  those  due  to  its 
mechanical  presence,  a  sense  of  w^eigbt  and  fullness  in  the  breast,  and  a  little 
dull  pain  from  time  to  time.  Two  months  lx*fore  T  saw  her  the  breast  had 
commenced  to  grow  larger  quite  rapidly.  It  had  become  tender  and  some- 
what painful;  these  symptoms  were  steadily  getting  w^orse.  On  examination 
the  breast  w^as  notably^  and  synimetrieally  enlarged;  the  skin  over  the  entire 
brt*ast  was  slightly  reddened  and  edematous,  and  immoval>le  over  the  gland; 
the  nipple  was  swollen  and  unduly  prominent.  On  palpation  the  breast  was 
ocx'iipied  by  a  hard,  dense  tumor;  the  general  outline  of  the  tumor  was  rounded, 
and  ap^ieared  to  be  covered  by  a  layer  of  inflamed  and  infiltrated  skin  and 
glandular  tissue.  The  tumor  was  movable  upon  the  pectoral  muscle ;  the  axil- 
lary glands  were  enlarged,  a  little  tender^  and  soft,  rather  than  hard.  The 
patient  bad  a  slight  rise  of  temj^erature  every  evening. 

The  diagnosis  w^as  made  of  a  benign  tumor  w^hieb  bad  tmdergone  a  malig- 
nant degeneration,  of  a  character  not  entirely  clear.  A  large  portion  of  skin, 
the  breast,  the  pectoral  itniscles,  and  axillary  contents  were  removed  in  one 
piece.  The  patient  made  a  complete  recovery  and  continued  in  good  health. 
Pathological  examination  showed  the  tumor  of  the  breast  to  be  a  fibro-a<]enoma. 
The  nipple,  the  areola,  the  skin  and  suV>cutaneou9  tissues  overlying  the  breast, 
the  gland  itself  throughout,  was  the  scat  of  an  acute  submiliary  and  miliary 
tuberculosis.  Kone  of  the  tubereles  was  larger  tluin  a  No.  10  shot  The  axil- 
lary glands  were  the  seat  of  an  early  acute  tuliercnlosis ;  there  was  no  evi- 
dence to  show  that  they  had  been  primarily  infected, 

AcTiKOMYcosis  OF  THE  Breast.— Actinoiuycosis  of  the  breast  is  an  ex- 
tremely rare  localization.  The  disease  presents  itself  in  the  guise  of  a  sub- 
acute inHammation  of  the  breast  with  formation  of  hard  nodules,  which  later 
form  abseesses.  The  characteristic  granules  eshiblish  the  diagnosis.  Tlie  ribs 
and  pleura  may  be  involved,  and  dissemination  of  the  disease  is  not  improb- 
able. The  method  of  inoculation  in  the  recorded  cases  could  not  be  demon- 
strated. 
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GuMMATA  OF  THE  Mamma. — The  diagnosis  of  gumma  of  the  breast  is  easy 
in  the  presence  of  a  crateriform  ulcer  lined  with  gummy  material.  In  oilier 
instances  the  presence  of  a  hard  or  elastic  painless  nodule  in  the  breast,  of 
slow  or  moderately  rapid  growth,  which  came  to  be  fluctuating  without  notable 
increase  in  size,  and  without  any  of  the  concomitants  of  malignant  disease, 
might  lead  to  the  use  of  iodid  internally;  improvement  or  cure  of  the  tumor 
would  establish  the  diagnosis.  Upon  incision,  the  absence  of  cheesy  pus  and 
of  a  lining  membrane  of  tulx?rcle  tissue,  together  with  the  typical  appearance 
of  gummy  material,  would  usually  prevent  error.  A  diffuse  syphilitic  mastitis 
has  been  described.  Ilere,  as  elsewhere,  the  history  and  other  evidences  of 
syphilitic  infection  are  important. 

Neuralgia  of  the  Breast. — Mastodynia  occurs  chiefly  in  neurotic  and  hys- 
terical females,  and  in  those  subject  to  intercostal  neuralgias.  Fear  of  malig- 
nant disease  is  often  present;  the  breast  is  usually  normal  in  appearance. 
Shooting  pains  are  complained  of  in  the  breast,  the  side,  the  inner  surface 
of  the  arm,  and  the  shoulder.  Physical  examination  shows  extreme  sensitive- 
ness on  palpation,  often  hyperesthesia  of  the  skin;  the  breast  may  appears 
little  enlarged ;  a  mastitis  of  one  or  more  lobules,  or  a  neurofibroma,  may  be 
palpable,  or  nothing  may  be  found.  The  pain  and  hyperesthesia  are  usually 
worse  during  menstruation.     Uterine  and  adnexal  disease  should  be  excluded. 

Hypertrophy  of  the  Breast. — Great  enlargement  of  the  breast  may  be  a  true 
hypertrophy  of  all  the  structures,  including  the  gland  tissue.  Such  umiaually 
large  breasts  may  occur  in  virgins,  but  are  more  common  during  pregnancy. 
After  lactation  is  over  they  may  greatly  diminish  in  size.  These  breasts  do  not 
grow  to  enormous  proportions,  and  do  not  necessitate  surgical  operations.  The 
occurrence  of  such  hy]XTtro])liies  is  most  unusual.  Another  variety,  more  com- 
mon, but  still  exceedingly  rare,  is  a  diffuse  fibro-lipoma  of  the  breast,  in  which 
either  the  fat  or  the  fibrous  tissue  may  predominate;  scattered  glandular  tubules 
and  imperfectly  develoj)ed  acini  are  found  in  the  growth.  In  these  cases  the 
true  glandular  substance  undergoes  atrophy;  in  some  cases  cysts  are  formed. 
Usually  both  breasts  are  involved,  first  one,  then  the  other;  in  a  few  cases 
but  one  breast  becomes  enlarged.  The  growth  occurs  in  young  women  and 
girls  either  at  pul)erty  or  later,  often  during  pregnancy.  The  increase  takes 
place  rapidly,  and  may  reach  a  large  size  in  a  few  months.  It  is  said  that  the 
growth  is  always  intermittent.  Successive  accessions  in  size,  following  at 
irregular  intervals,  or  as  the  result  of  pregnancy. 

At  first  the  growing  breast  is  firm  and  prominent,  soon  it  becomes  flaccid 
and  pendent;  the  skin  remains  normal,  but  may  become  edematous;  dilated 
subcutaneous  veins  are  apparent;  the  areola  is  increased  in  size,  the  nipple 
flattened.  The  breasts  may  reach  to  the  pubes,  or  lower,  and  each  breast  may 
weigh  many  pounds;  breasts  of  twenty  to  thirty  and  forty  pounds  have  been 
recorded.  The  patients  suffer  much  discomfort  from  the  enormous  size  of  the 
breasts;  they  may  be  unable  to  walk;  the  breasts  require  some  artificial  su\v 
port,  such  as  a  table,  to  enable  the  patient  to  sit  up.     They  become  anemic  and 
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aay  suffer  from  djsjmca.  Slight  trainnatisiiis  may  ciuisc  iileeration  and  slough- 
In^  of  the  breaists;  erysijiclaa  has  ih^stroytnl  life  in  several  eases.  In  the  event 
rf  pregnancy,  the  inerease  may  be  very  rapid  and  attended  hy  much  pain, 
md  even  alarming  gyujptonis  of  exhaustion,  dm*  to  tlie  failure  of  general 
[LutritioiL 

TUMORS  OF  THE   BREAST 

General  Considerations  and  Statistics. — Tuuioris  of  the  hreiist  occur  with 
^reat  fre+pieney  in  the  female;  less  commonly  in  the  male.  In  the  feiuale 
T>rea4jt  almost  every  variety  of  beniini  and  malipiant  growth  has  b^'en  olit^erved. 
The  lualigiuirit  growths  constitute  nearly  ninety  per  cent  of  all  tumors  of  the 
Ireast ;  of  these,  eighty  f>er  cent  arc  careinomata ;  the  sarcomata  vary  in  the 
atatistics  of  ditTerent  clinics  between  six  jx^r  t»cnt  and  nine  per  cent,  leaving 
a  little  more  than  ten  pcT  cent  only  of  benign  growths.  Among  the  benign 
growths,  the  fibro-adenomata  are  much  the  most  fretpicnt  Pure  tibronia  and 
pure  adenoma  are  surgical  rarities  in  this  hKiality. 

Benign  Tumors  of  the  Breast. — Fihki>-a]ik.\oma, — These  tiuuors  present 
tiifmseives  in  a  variety  of  forms,  according  to  tlie  relative  growl ii  and  to  the 
arrungement  of  the  fibrous  stroma  and  of  the  glandular  substance  res|)ectively. 
In  some  cases  the  dense  filmnis  stroma  is  greatly  in  excess,  in  others  the  glan- 
dular substance ;  in  cfmsequence,  the  growths  are  harder  or  softer,  as  the  case 
may  be.  The  fidlowing  description  of  the  varieties  of  fibrcHadenoiiia  of  the 
breast  is  adaj)ted  from  Scbinuuelbusch:  In  soiue  cases  the  glandular  tubules 
increase  in  length  and  breadtli,  as 
do  the  acini,  but  reuiain  flat  and 
Wrrow,  with  the  production  of  slit- 
like cavities  in  the  tumor  lin^d 
with  cylindrical  epithelium.  This 
mode  of  growth  may  give  the  tumtir 
the  apjxianince  of  bring  made  up 
<►{  thin  layers  of  tibrous  tissue  sejni- 
nted  by  narrow  clefts.  The  for- 
mation and  retention  of  a  mucoid 
leeretion  in  tlie  alveoli  may  lead 
to  tlie  formation  of  cysts  (cysti>- 
idenoma).  An  irregular  growth 
of  the  fibrous  stroma  may  cause 
projections  and  polypoid  or  Hat 
^xerescences    in    the    dilated    acini 

(intracanalicular  fibroma,   evsfnsar-       r^f-   a-irt-^iTTiRn-ADKNOMA  np  tt^k  Brtiast  m  a 
Hi        *  YtiUM<i  GiiiL,  A<Jti>  Fourteen.     (Aythors  col- 

foma     prolifermn).        llyxouiiitniis  lectiouO 

df^neration  of  the  stroma  renders 

the  tumor  softer;   this  condition  may  be  eomljined  wiHi   proliferation   of  the 
glandular  epitlielium  or  with  the  cyst  formation  (cystosarcoma  phyllodes,  in- 
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tnieanalieular   nnTtonia).     These   distinctions  are   rather  of   interest  to 

P»- pathologist  than  to  the  surgeon,   and   are  not  of  great  clinical   inaportanc*^ 

except  that  thej  cause  the  tumor  to  be  hard  or  soft,  or  to  vary  in  consistence 

in  different  portions  of  the  same  growth. 

Clinically,  upon  section,  tlic  fibro-adenomata  are  grayish-white  in  color, 
homogeneous  texture,  except  %vhen  cysts  are  present.     They  are  often  distinctly 

lohulated;    the    fibrous    layers   are 
sometimes    arranged     conccntrinillf 
like  the  several  layers  of  an  onitfli 
The  consistence  is  more  or  tes  firm, 
iiocording  to  the  greater  or  less  de- 
velopment of  fibrous  stroma  or  cf 
trhiUiliilar    elements,       lIjTtomatoui 
dciieneration    causes    the    tumor  lo 
become  notiibly  soft,  sometimes  al- 
most semifluid.     The  growth  is  su^ 
rounded  by   a   distinct   fibrous  cap- 
sule.      The    fibro-adenomata    ^xcur 
for  the  most  part  in  young  women, 
rarely    after    the    fortieth    year  of 
life.     They  are  painless,  di.stinetljr 
movable  in  the  breast,  from  which 
thcv    may    even    appear   to  be  de- 
f  lielied ;  they  do  not  become  aJhe^ 
ent   to   the  skin  nor   ulcerate; 
uxillary    glands    are    not   enlarged 
The   tumors   vary   in   si;5e  from  i 
walnut   to   that   of  a   child's  heut!, 
such  large  tumors  being  rare,    TbcJ 
usually  grow  quite  slowly;  they  are  smooth^  rounded,  or  Inbulated  in  contoer, 
usually  firm,   although  border  and   softer  places  may   alternate  in  the  samfl 
growth  after  the  tumor  has  grown  to  considerable  size  and  has  undergone 
mucous  or  cystic  degeneration.     Large  tumors  may  give  rise  to  disagreeatta 
symptoms  by  weight  and  pressure.     Rarely  the  circulation  of  the  tumor  may 
be  imperfect,  so  that  necrosis  of  the  entire  tumor  takes  place;  infection  anJ 
abscess  of  the  breast  is  the  usual  cause  of  this  event. 

It  is  to  be  Ixjrae  in  mind  that  the  fibro-adenomata  of  the  breast,  notaHj 
those  in  which  the  epithelial  elements  predominate,  may,  after  having  exists! 
for  years,  undergo  carcinomatous  degeneration.  The  early  removal  of  the* 
tumors  is,  therefore,  indicated  in  every  instance. 

Cysto^sarcoma  of  the  Breast  (Oystosarcoma  phtllodes,  CvsTO&nf 
roMA  pROLtFERiTM).- — Tt  IS  customary  to  distingiiisli  under  one  of  the  aboti 
titles  a  not  very  uncommon  tumor  of  the  female  breast  having  peculiar  clinica 
features,  differing  from  ordinary  fibro-adenoma  of  the  breast  on  the  one 
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id  from  typical  solid  sarcoma  on  the  other.     The  tnie  pathological  position 

this  growth  is  perhaps  not  definitely  fixed.  Under  the  name  cystosarcoma 
lyllodes  it  was  first  described  by  Johannes  Miiller.     The  tumor  is  really  one 

the  varieties  of  fibro-adenoma,  characterized,  however,  by  a  tendency  to 
idei^  sarcomatous  degeneration. 

The  tumors  occur  a  little  later  in  life  than  do  the  ordinary  fibro-adenomata. 
i  thir^-five  cases  collected  by  Gross  the  average  age  was  33.7  years.  In 
eir  early  stages  they  are  not  to  be  differentiated  clinically  from  ordinary 
nro-adenoma,  and  may  remain  small  for  a  long  period  and  suddenly  take  on 
rapid  growth.  They  often  attain  a  considerable  size,  so  that  the  entire 
east  is  occupied  by  the  growth  and  forms  a  large  pendent  mass.  The  tumor 
tains  a  connective-tissue  capsule  throughout,  and  while  small  is  freely  mov- 
Je.     Lymphatic  infection,  metastasis,  and  cachexia  do  not  occur.     The  skin 

very  rarely  involved,  but  may,  very  late  in  the  disease,  become  adherent, 
lematous,  and  even  ulcerated.  The  subcutaneous  veins  may  be  dilated,  the 
imor  is  of  uneven  surface,  and  often  covered  by  rounded  cystic  knobs;  in 
her  places  hard  areas  are  present  There  may  be  a  mucoid  or  serous  dis- 
large  from  the  nipple.  These  tumors  never  become  adherent  to  the  pectoral 
iscia  or  muscles.  Only  in  rare  cases  is  the  nipple  retracted.  On  gross  exami- 
ition  the  tumor  is  white  or  reddish  in  color,  and  of  uneven  consistence,  firm 
id  soft  or  fluctuating  areas  are  present  here  and  there.  Section  of  the  tumor 
lows  irregular  cystlike  cavities  containing  mucoid,  rarely  blood-stained  fluid, 
X!asionally  pearl-like  masses  of  epithelium.  Papillary  outgrowths  and  flat 
rojections,  covered  by  layers  of  proliferating  cylindrical  epithelial  cells,  pro- 
Kt  into  the  cavities,  and  partly  fill  them.  The  stroma  in  spots  is  in  a  state 
F  mucous  degeneration  or  is  edematous,  in  other  places  fairly  firm,  but  densely 
ifiltrated  with  round  cells;  areas  oi  spindle  cells  may  also  be  seen.  True 
ucomatous  degeneration  may,  as  stated,  occur. 

Pure  myxoma  of  the  breast,  except  as  the  result  of  mucous  degeneration 
f  a  fibro-adenoma,  is  exceedingly  rare.  Clinically  the  two  cannot  be  differen- 
itted«  Lipoma  of  the  breast  is  nearly  always  a  retromammary  tumor  which 
iishes  the  gland  prominently  forward.  The  slow  growth  and  elastic  character 
f  the  growth  render  the  diagnosis  not  difficult.  Chondroma  is  a  very  rare 
umor  of  the  breast,  and  the  same  is  true  of  osteoma.  Such  tissues  may  occur 
n  mixed  tumors  of  the  gland,  usually  sarcomata,  sometimes  in  carcinomata. 
Typical  atheromatous  cysts  and  cholesteatomata  of  the  breast  have  been  ob- 
er?ed  in  a  few  cases.  The  cysts  are  of  slow,  painless  growth,  form  smooth 
dastic  rounded  swellings  containing  characteristic  contents. 

Kalignant  Tnmon  of  the  Breast. — Sarcoma  of  the  Breast. — All  the  forms 
rftrue  sarcoma  may  occur  in  the  breast.  (See  Sarcoma.)  As  stated,  they  are 
tr  less  frequent  than  carcinomata.  Here,  as  elsewhere,  the  soft,  rapidly  grow- 
3g,  round-celled,  medullary,  and  melanotic  sarcomata  are  the  most  malignant, 
16  latter  being  fortunately  rare.  The  spindle-celled  firm  tumors  are  less 
alignant    Sarcoma  of  the  breast  may  occur  at  any  age.    The  spindle-celled 
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jiijnse.  In  tbeir  early  sta^ 
it  IS  quite  impossible  bv  cs- 
tonial  palpation  to  distio- 
giiish  the  sarcmiiatxi  fmn 
otber  forms  of  tiuiior  io  ilie 
breast  They  fonn  n»>«lnlar 
nia.^ses,  nsuallv  soliturrt 
often  encapsulated^  and  it 
first  movable*  Of  am*  p^ 
sible  de^ee  of  hardcess  or 
softness.  The  harder  {um^ 
may  be  mistaken  for  fibro- 
adenoma, if  movable;  for 
eareiiinma,  if  attached;  for 
cystic  tumors,  if  very  soft 
As  they  increase  in  size  ibe 
(listincti%'e  characters  of  sttr 
coma  become  more  marW 
They  are  painless  tnmois. 
The  more  benign  foruis  gr^^w 
slowly  and  are  hard;  live 
more  malignant  rapidly,  m\ 
?oon  liecome  soft  They  sooner  or  hiter  infiltrate  and  become  adherent  to  mv 
roiiiiditii^  stnietnres.  They  randy  iilcernte  until  late  in  the  disease.  The  softer 
forms  are  nfteii  very  vascular  tu- 
mors and  may  pukate;  dilated  veins 
are  to  lie  noted  on  the  siirfnet*.  The 
axillary  glands  are  seeondarily  in- 
volved only  in  rare  cases  and  late. 
There  may  be  a  serous  or  bloody 
discharge  from  tlie  nipple.  Dis- 
semination takes  plaee  rather  by  the 
blood  current ;  and  secondary  growtba 
in  the  lung,  liver,  bones,  brain,  and 
elsewhere  are  couiuxon.  Cachexia  is 
present  in  the  late  stages.  The  elin- 
ical  signs  and  symptoms  are,  as  will 
be  seen,  quite  different  in  well-de- 
veloped cases  froru  carcinoma* 

Carc'inoma  of  the  Brkast. — As  already  stated*  about  eighty  per  cent 
all  tnmors  of  the  breast  are  carcinomata.     The}'  occur  in  all  conntricd 
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among  all  peoples,  but  are  soitl  to  be  more  fi-etpient  among  the  wljile  tliini 
the  dark-skinned  races  of  iHankiiMh  There  seems  to  he  n<»  (hniht  hut  tluU  the 
miiJilxT  of  reeonled  Mentha  from  eunr^er  has  stendily  iuereiised  tlurin«:  t!ie  pnst 
iifty  Tears,  The  inei-eit^e  appears  to  keep  pac*e  to  some  extent  witli  the  materiid 
prosperity  of  a  community,  and  the  theory  has  been  advaueed  that  luore  lux- 
urious living,  and  espeeially  abundance  of  nitrogens »us  food,  bears  a  direct 
causative  relation  to  the  inerease.  As  alat<'d  under  Tiuiiors,  the  active  agent 
in  the  production  of  cancer  remains  untlisnnvercd.  Cancer  oi  the  breast  is, 
generally  si>eaking,  a  disease  of  luiddle  and  advanced  life.  In  seventy  cases 
coming  under  my  observation  ttie  average  age  was  tifty  years.  It  is  occasion- 
ally observed  in  women  uu*ler  thirty  years  of  age;  and  in  tlicse  cases  runs  a 
particularly  malignant  course.  When  cancer  of  the  breast  is  complicated  by 
pregnancy  the  growth  is  especially  ra|iid  and  the  progunsis  uufavondile.  Vari- 
ous predisposing  causes  of  cancer  of  the  bi'ciist  are  local  trauma,  clironic  irri- 
tation— as  in  Paget's  disease,  already  descrilx^d  nnder  Epithelionui  of  I  be 
Kipjde.  Prerxistcnt  iutltunmationsj  either  acute,  suppurative,  or  *'lu*ouic» 
predispiose  to  the  fonuati^m  of  cancer.  The  nursing  of  several  infants  in 
succession,  the  existence  of  benign  tumors  of  the  breast  whi<'b  luulergo  can- 
cerous  degeneration^  nr^tably  iibri>-arJenoma,  account  for  a  certain  proportion 
of  cases.  In  the  male  breast  cancer  is  a  rare  disease,  the  pr(*}iortiim  of  nuiles 
to  females  being  about  1  to  IHO.  Various  forms  of  cancc^r  occur  in  the  breast, 
the  varieties  dept^nding  largely  upon  the  relative  propirtion  of  celluhir  ele- 
ments and  fibrous  sfr<una.  Those  cancers  %vbieh  contain  much  tibrons  tisr^ne 
and  hut  few  alveoli  arc  hard  tumors  of  sluw  growth.  TItose  whieti  euutain 
nuiny  large  alveoli  an<l  many  cells  with  but  little  tibrons  strouia  are  sntt  Iuumu's, 
and  usually  grow  rapidly. 

Billroth  diviflct!  careiufuna  of  tlie  bi'cast  iufo  four  ty|ies: 

1.  Acinous  rVinccn^The  structure  of  the  tuiiit*r  conforms  more  or  less  j>er- 
feetly  to  that  of  an  acinous  gbuul.  It  occurs  in  the  breast  as  a  utxbdar  tumor, 
rather  soft  than  hard,  of  a  grayish-white  or  reddish-gray  cohir  on  sect  if  m  ;  from 
the  surface  the  characteristic  cancer  juice  can  be  expressed  or  scraped.  The 
alveoli  are  quite  large,  the  stroma  is  moderate  or  small  in  amount,  and  densely 
infiltrated  with  small  round  c^cdls.  The  softest  of  these  tumors  are  sonietimes 
spoken  of  as  rnefiuUarif  carcinoma,  (The  aiitlior  sees  no  reason  why  they 
should  be  placed  in  a  separate  group.)  The  tumor  is  prone  to  gntw  rapidly  ;  to 
undergo  degenerative  changes  enrly ;  to  invade  the  skin;  ulcerate  and  produce 
f ungating  masses  of  tumor  tissue,  or  sloughing  putrid  cratcrlike  ulcers.  In- 
fection of  the  axillary  lymph  nodes  occurs  late,  as  does  constitutional  infection. 
The  secondary  tumors  resemble  the  priuuiry  grf*wtb.  The  prognosis  of  this 
form  of  cancer  is  not  very  unfavorable.  The  experience  of  William  S.  Ilalsted 
ufJiolds  this  view.  lie  considers  the  prognosis  of  these  eases  lietter  after  o|>t*ra- 
lion  than  in  Types  2  and  3. 

2.  t'arcinoma  simphw — Tuhulnr  rflucf^r.^Careiuonui  simplex — ^tubular  can- 
cer— is  the  most  frequent  form  of  cancer  of  the  breast     It  is  characterized  by 
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greater  luirdneiiis  tliau  the  aeinons  fornix  l>y  a  tendency  to  rapid  infiltaiion, 
especially  nf  the  skin  and  sulxMitaneous  tissues,  and  the  formatif^u  nf  umlrijifc 
scattered  hard  nodules  in  the  skin,  whieh  coalesce  and  jmiduce  a  IwiardUko  hari- 
ness  of  the  soft  pnrts  covering  ihe  chest  wall,  to  which  tlie  intlh rated  tii^u^ 
are  finrjly  adherent  (*' cancer  en  euirasse'').  riceration  and  retMgrc^nive 
changes  in  the  tuntor  tissue  (fatty  metamorphosis)  are  common.  The  arninph 
nient  of  the  alveoli  is  often  in  the  fi»rm  of  long,  slender  string:?  of  cimtvr  wlb; 

in  other  places  oval,  nnuul*'*!,  nr 
irregular  spaces  exist  in  the  %t.T\> 
m:i,  filled  with  tumor  cc!K 

3.  iSclrrhons  rVim«c//ari.— Sei^ 
rhons  carcinoma  has  Ix^n  siitficieiit' 
ly  th^scrilMiHl  unth-r  Tumors, 

4.  Colloid  Vanrvr, — t'ureinoma 
^'clatinosum  is  a  rare  form  of  i1m» 
disease.  The  tumor  is  f*f  4>w 
lirowth  and  not  markrflly  ni«lif- 
nant  It  is  characteri/^d  ly  a 
.slimy  degeneration  of  the  stTimia. 
This  degeneration  may  occupy  liie 
entire  tumor  or  only  the  ohler  p>^ 
tions.  In  some  cased  the  content* 
of  the  alveoli  undergo  fatty  or  nil- 
careous  degeneration^  the  epitbcUft 
disapjiear.  The  tumor  b  s«ift, 
juicy,  friahkv  semicystic, 

AtlrHfirfirrinoma,  —  Under  iht' 
hciid  Aden(X*arcinouia,  W,  S,  Hal- 
stcd  descril)ed  a  form  of  cane^  »'f 

Fig.  247.^SriRRnou«  CAnrm^w^  or  THK  lt«KABT,        *'*^     ^^^^"^^^     charactcriziHl      hx 
Showing  ATRcrPHYOFTiiEBKEAHT  AN. I  Rkthactw       prrMluction    of    a    promiuem    tint- 
INO  OF  THt  NtPi'LK,     (New  York  IloHpiUil,  ser-        ^  '^ 

viec  of  Df.  Frank  Hartley.)  mass   tending  at   times  ta  m*eoine 

nearly     pedunculated,       \1 

and   tlio   fi>nuHtinn  of  fungnting  granulations  are  common.      The  iilv,.  - 
the   tiuiirtr   are    hirge   and    the   cells   oc»cupy    their   pc*ri|)herf^^   being   n*4ti.i 
ahseiit  fmm  the  ct^nters.     Infection  of  axillory  lymph  nodes  occurs  late,  or  * 
at  Jilh     The  growth  is  not  very  maligujirit.     Hulsted  considers  this  growth  i*^   ' 
ticiil  with  the  duct  cancer  of  the  English  and  witli  the  villoua  cancer  of  ; 
Frenrh. 

Clinieal  Course  ami  Diagnosis  of  Canerr  of  thr  Breast. ^T]w  Qr 
toms  noticed  hy  the  jiatieut  may  lie  intermittent,  sharp,  lancinating  i     -  : 
in  the  hrcfist,  radiating  to  the  shoulder  and  iirm.     In  other  eases  a  nodide  U 
discovereil  hy  neriilput  in  thedireast;  this  may  hnve  nlready  attained  some  si»'* 
The  nodule  is  situated  in  the  stdistanee  of  the  gland,  and  muv  oceunv  aav 
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Fia.  248.— SciRRHorsCAHrTNOMA  of  the  Breast  Extend- 
ing Upwarp  and  Outward,  Showino  Characteristic 
Atrophy  ani>  Puckemivg  of  the  Skin.  (HcKitJevelt 
Hospital,  collection  of  Pr.  Charles  McBumpy.) 


b     The  poriplicry  of  the  uppt^r  and  outer  quadrant  is  its  site  in  mure 

If  tlie  eases.     Upon  palpation  the  lump  is  felt  to  be  of  rather  uneven 

I   usually    hard,    rarely 

id    intimately    adherent 

etriicture  of  the  glaiuL 
the  most  character isitic 
f  cancer  of  the  breast  is 
ng  or  retraction  of  the 
I  caused  by  contraction 
I  fibrnus  stroma  of  the 
I  inviilvinfl^  the  walla  of 
Ik -duets  and   their  lym- 

!i     Of  this  sign  it  is  to 
emlK*red   that   it  is  not 

jouitniie  of  eaneer,  Hinee 

fer  abscess  of  the  breast 

PBtitial  mastitis  may  pro- 

h  nor  is  its  ubsenco  of 

|cial  value  in  tlic  cxclu- 
caneer.     In  stime  cases 

e  will  appear  in  the  skin 
breast   from    a   similar 

r  the  skin  will  be  wrinkled  over  a  hirger  or  smaller  area*    In  very  early 

iV  attachment  of  the  fibrous  bundles  of  subcutaneous  tissue  to  tlic  tumor 

ly  be  appreciated  by  attempting  to  move  the  skin  over  the  tunior^  when 

sli<j:bt  puckering  or  wTinkling  of 
the  skin  will  be  olij^erved.  Ad- 
hesion to  the  glandular  structure 
itself  is  readily  made  out  l»y 
grasping  the  tumor  with  the 
fingers  and  attempting  to  move 
it.  The  commonest  form  of  be- 
nign tuuujr — rme  or  other  of  the 
varieties  of  fibro-adcnoma — will 
be  felt  to  slip  about  quite  freely 
in  the  substance  of  the  gland,  or 
even  to  Im?  quite  detached  from 
it.  Tf  the  growth  is  canwr, 
gland  and  timior  move  as  one 
mass.  Many  cancers  of  the  Ivrca^t 
f^n'ui  adhesions  to  the  pectoral  is 
fasriii  qtiite  early ;  otiiers  only 
after  they  liave  existed  for  many 
months.      The   presence    or   ab- 
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senee  of  such  adliesious  is  best  appreciated  by  abducting  tlie  arm  t*)  the  \\mn)^ 
till  iwsition,  thus  putting  the  [K^t^toralis  major  a  little  upon  the  stretch,  graspinf 
the  breast  with  the  whole  hand  and  attempting  to  move  it  back  and  forth  in  the 

direction  of  the   fibers  of  the  pec- 


Fitj.  J.'*0.—  VlU  N'H    \»u  lS<rM\  ^?^     IHK    nicKASl, 

lectUMi  of  I'r.  Ciiarles  McBuriiuy.) 


(i'ol- 


toralis  major  muscle.  If  ao  $iht 
sions  are  presontj  the  niovenjent  will 
be  free;  if  the  growth  is  adhureult 
a  slitliu^^  movement  will  Ix*  hrniM 
or  absent  If  the  gnnvth  is  almJj 
adherent  to  the  thoracic  wall  ($te^ 
niiin  or  ribs),  it  will  be  Immovabfe, 
irresjjective  of  the  position  of  tk 
arm. 

The  axillary  glands  become  ia- 
feeted  and  palpable  after  very  tri- 
able periixls  in  cancer  of  the  breast; 
in  some  cases  in  a  few  montli%  in 
others  not  for  a  year  or  more,    I 
have  set-u  cases  of  atropine  seirrlins  of  the  breast  in  which  the  glands  reumiiMsl 
iinaffiH^-tcd  for  years.     Because  tlie  glands  are  not  palpable,  it  is  not  to  l»e  coa- 
cludrd  that  they  are  not  diseased,  since  it  has  been  shown  by  Ilaisted  that  tliey 
may  be  the  seat  of  eai*cinoma  in  a  few  weeks  after  the  discovery  of  the  tainot 
The  first  gland  to  Ik*  aflfected  is  usually  the  one  situated  beneath  the  border 
the    pectoral  is   major^    over    the 
third    rib   or  third   space.     Pal- 
pation  fif    the    axilla    to    detect 
such  glands   is  best  made  wdth 
tlie   arm    hanging  by   the   side. 
The  nodides,   if  caneerous,   are 
hard    and     insensitive.       Early 
they    are    small    and    movable; 
they  may  escape  detection  if  the 
patient  is  fat.      Later  they  be- 
cnjiie  large  and  fixed  to  the  ribs 
or  to  the  vessels ;  they  then  form 
stony  immovable  masses,  of  ab- 
solutely bad  omen.      It  is  well 
in  every  case  to  examine  both 
axilla\       Late     in    the    disease 
pressure  upon  the  nerve  trunks 
of    the    axilla    causes    horrible, 

tiirtnring  pain,  and  weakness  of  the  ann.  Pressure  upon  the  axillary  vein,  h«n 
edema  of  the  hand  and  arm.  Involvement  of  the  supraclavicular  and  cervic 
glands  occurs  after  those  in  the  axilla.    If  they  arc  palpably  enlarged,  the 


Fio.  251.— Carcinoma  Simplex  or  the  RatAfr^,  !s^^^ 
iNo  Rather  Ma8»ive  Tumor   and  RETitArno** 
THE  Nipple.     (CoUection  of  Dr.  Charles  McBumrj) 
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soais  is  verj  unfavoral>le  for  cure.  The  increase  in  size  of  the  tumor  itself 
trariea  with  tlie  variety  of  cancer.  Tlie  soft  cellular  furms  grow  rapitllv  on  J 
may  attain  a  considerable  sixe  in  a  few  months.  Scirrhiis  grows  slowly,  and 
insteatl  of  an  increase  the  whole  breast  may  show  a  decided  diminution  in  size. 
The  invulvement  of  the  skin  varies  nuieh  in  different  cases.  In  the  soft  acinons 
cancers  it  is  early  adherent  and  boggy,  then  reddened- and  rapidly  ulcerated, 
with  the  production  of  a  crateriforin  nl(*or,  with  a  slouching,  often  ]uitrid^  base; 
or  the  format i( in  of  a  f ungating  bleeding  mass  of  granulatinn  tissue. 

Tn  carcinoma  simplex  nndtiple  nodules  arc  often  formed  in  the  skin  of 
the  Vircast  and  the  vicinity^a  sign  of  very  liad  omen.  Tn  tins  form,  also, 
ulceration  is  frctpient.  In  scirrhns  it  is  nsnally  hmg  delayed  antl  super- 
ficial. The  condition  known  as  **  cancer  en  cnirasse^'  is  especially  comuinn  in 
carcinoma  simplex^  although  it 
may  occur  in  any  of  the  forms 
of  the  disease  if  the  patient 
survive  long  enough*  Cancer- 
ous nodules  appear  in  the  skin 
of  tlu*  breast,  tlie  axilla,  over  tlie 
stemnm,  and,  later,  are  scat- 
tered over  the  entire  thoracic 
wall,  front  and  rear.  A  dense 
kmrdlike  infiltration  steadily  ad- 
vances from  the  tumor  in  tlie 
lireast  in  all  directions.  New 
ncKlules  apjK'ar,  and  finally  coa- 
Iffsoe  nntil  a  half  or  more  of 
tlie  thoracic  wall  is  a  solid  mass 
of  eaneerons  infiltration. 

The  regnlar  Idstory  of  can- 
cer of  the  breast  is  that  of 
steady  progress.  The  tnuu>r 
tissue  invades,  infiltrates,  re- 
places^^  and  destroys  the  surrounding  tissues  withont  regard  to  their  cliar- 
aeter;  at  the  same  time  lymphatic  infection  goes  on  to  the  axilla  and  to 
the  pectoral  muscles,  the  intercostal  spaces,  the  sternum,  and  the  ftlenra* 
Dissemination  through  the  lynqih  channels  and  hlrmd  current  causes  scK*ond- 
ary  tnmors  in  distant  regions—tlic  liver,  the  spine,  the  hones,  the  brain,  ek\ 
Retrogressive  changes  in  the  primary  tumor  lead  to  the  absorption  of  toxic 
products,  to  nlceration,  chronic  sepsis,  and  Iiemorrhage.  In  many  cases 
there  is  produced,  quite  early  in  the  disease,  before  any  secondary  timiors 
can  be  fonnd,  a  notable  change  in  the  gc*neral  health  ;  the  patients  l>ecoiiio 
anemic  and  have  a  j>eculiar  waxy  pallor;  they  feel  weak,  suffer  from  impaii-ed 
digi^stion,  emaciation  is  often  altsent  until  vei-y  late.  As  tlie  disease  progresses, 
pain,  s<^psis,  hemorrhage,  and  the  symptoms  produced  by  the  secondary  tnmors 


FiC5.  2.^2.^ — XIlcerated  CAKCiNnsrfA  or  TirK  RjtKAsr,  1n- 
opEHAjiLE,  (New  York  llotipital  CoUt'cUotj,  m-rvice 
of  Dr.  F.  W.  Mil  nay.) 


690  THE  BREAST 

gradually  destroy  life — sometimes  by  exhaustion,  usually  by  a  combination  of 
the  causes  mentioned. 

Practical  Suggestions. — Tn  regard  to  the  diagnosis  of  tumors  of  the  female 
breast  in  general,  a  few  words  may  be  added  of  a  practical  character.  Canoer 
is  much  the  most  frequent  tumor  of  the  breast  Any  tumor  appearing  in  tlie 
breast  in  a  woman  forty  years  of  age  or  more  is  probably  a  cancer.  A  tiinmr 
which  has  remained  small  for  years  and  then  begins  to  grow  rapidly,  has 
almost  certainly  imdergone  malignant  degeneration.  Experienc*e  shows  that 
many  benign  tumors  undergo  such  changes,  notably  at  the  time  of  the  mm^ 
pause.  A  tumor  of  the  breast  of  any  sort  at  any  age  is  a  source  of  discDinfort 
and  anxiety  to  its  possessor,  as  well  as  a  possible  menace  to  life,  and  should  be 
removed  by  operation,  unless  distinct  physical  contraindications  exist.  In 
the  case  of  a  tumor,  the  nature  of  which  is  doubtful,  temporizing  measures  are 
absolutely  inexcusable  on  the  part  of  a  medical  attendant  The  proper  diag- 
nostic measures  to  pursue  in  such  cases  are  incision  and  inspection  of  the 
tumor.  If  doubt  still  remains,  removal  of  a  small  portion ;  examination  of  a 
frozen  section,  then  and  there,  and  an  operation  in  accord  with  the  findings 
of  the  pathologist.  By  early  and  thorough  operation  the  prognosis  of  cancer 
of  the  breast  has  been  greatly  improved  during  recent  years.  A  positive  diag- 
nosis of  every  tumor  of  the  breast  is  therefore  desirable  at  the  earliest  |X>ssihle 
moment. 

Contraindications  to  Operation, — Tn  what  cases  should  we  refrain  from 
operating  for  carcinoma  of  the  breast  ?  Atrophic  scirrhus  of  the  breast  in  very 
old  and  feeble  women  may  well  be  let  alone ;  the  disease  may  exist  for  years 
without  destroying  life,  or  even  exposing  the  individual  to  great  suffering. 
The  presence  of  metastatic  tumors,  or  of  marked  cachexia,  indicates  that  an 
ojx^ration  would  be  useless.  Large  immovable  nodules  in  the  axilla,  the  pres 
ence  of  a  cancerous  boss  upon  the  sternum,  matted  carcinomatous  lymph  node; 
in  the  neck,  indicate  hopeless  conditions.  Extensive  infection  of  the  skin  am 
the  pn»sence  of  secondary  cancerous  nodules  around  the  primary  growth  rendei 
the  prognosis  unfavorable,  and  may  be  distinct  contraindications.  In  a  genera 
way,  when  it  seems  possible  to  remove  the  entire  disease,  we  should  operate. 
otherwise  not  As  a  palliative  measure  superficial  ulcerating  growths  which 
can  be  removed  in  their  entirety,  may,  sometimes,  be  so  removed,  with  tem- 
porary benefit,  though  we  know  that  in  other  directions  the  disease  is  heyond 
our  reach. 

Tumors  of  the  Male  Breast. — The  occurrence  of  tumors  of  the  breast  is  a 
hundred  times  more  frequent  in  women  than  in  men,  and  of  the  tumors  of 
the  male  breast  only  a  small  percentage  are  carcinomata.  Of  benign  tumors, 
fibro-adenoma,  cystic  adenoma,  submammary  lipoma,  as  well  as  tubereutej* 
and  gumma  may  occur.  Carcinoma  develops  between  the  ages  of  forty  to 
sixty  years  in  most  cases.  The  disease  does  not  differ  in  any  essential  ivo^ 
what  we  find  in  the  female. 


CHAPTER    XXIII 
THE  ABDOMEN 

TiiK  diagnosis  of  the  injuries  and  surgical  diseases  of  the  abdomen  is  one 
of  the  most  interesting,  and  sometimes  one  of  the  most  difficult,  tasks  the 
surgeon  is  called  upon  to  perform.  The  responsibilities  in  the  given  case  are 
often  heavy,  since  the  life  of  the  patient  may  depend,  both  in  injury  and 
disease,  upon  the  immediate  decision  of  the  question,  Shall  the  abdomen  be 
opened  or  not?  In  some  cases  the  answer  is  easily  arrived  at;  in  others,  a 
high  degree  of  skill  and  judgment  based  upon  a  wide  experience  are  called 
for  to  arrive  at  a  correct  decision ;  and  in  still  others,  the  best  men  alive  may 
err.  In  abdominal  diseases,  the  patient  will  usually  have  been  in  charge  of 
a  medical  man,  who  furnishes  the  history  of  the  case  and  frequently  the 
diagnosis.  The  choice,  for  or  against  operative  interference,  rests  with  the 
surgeon.  Time  was  when  a  large  proi>ortion  of  the  medical  profession  shared 
with  the  laity  a  decided  fear  of  and  prejudice  against  early  operative  inter- 
ference in  diseases  of  the  abdominal  organs.  The  good  results  following  early 
operation  in  many  acute  and  chronic  abdominal  conditions,  together  with  the 
dangers  of  delay,  and  the  utter  hopelessness  of  interference  when  malignant 
disease  is  far  advanced,  or  the  patient  is  exhausted  by  septic  poisoning  or  by 
diffuse  purulent  peritonitis  with  paralysis  of  the  intestine,  are  now  very  gen- 
erally recognized  by  the  more  intelligent  members  of  the  medical  profession, 
and  even  by  the  laity.  The  surgeon  may  therefore  expect  to  be  called  at  a 
favorable  time,  and  to  receive  hearty  support  from  the  family  medical  attend- 
ant in  a  large  proportion  of  the  cases  he  is  asked  to  see.  Many  cases  are  met 
with  such  that  the  surgeon,  although  ignorant  of  the  precise  seat  and  nature 
of  the  lesion,  is  entirely  justified  in  operating  on  the  ground  that  the  disease 
is  endently  of  a  serious  character,  only  to  be  relieved,  if  at  all,  by  operation, 
and  that  the  risk  of  exploration  is  slight.  The  various  forms  of  intestinal 
obstruction,  cases  of  acute  purulent  peritonitis  of  obscure  origin,  many  injuries 
^^  the  abdomen,  a  considerable  number  of  abdominal  tumors,  and  numerous 
<>^her  conditions  may  fall  into  this  category.  Before  describing  the  methods 
"sed  in  the  diagnosis  of  intra-abdominal  lesions,  it  wnll  be  ne(»essary  to  discuss 
*"p  injuries  and  diseases  of  the  abdominal  wall.  Lesions  of  the  viscera  and 
^^  the  parietes  are  often  asscKuatod,  but  many  of  the  latter  occur  alone,  and 
demand,  therefore,  separate  consideration. 
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INJXJRIES  OF  THE  ABDOMINAL  WALL 

Injuries  of  the  abdominal  wall  may  be  subcutaneous  or  open  wounds;  the 
latter  may  be  penetrating  or  nonpenetrating. 

Contusions. — The  slightest  form  of  contusion  occurs  from  slight  or  moderate 
blows  upon  the  abdomen,  and  is  followed  by  the  escape  of  blood  into  the  sub- 
cutaneous tissues,  ecchymosis,  slight  pain,  and  tenderness.  These  signs  and 
symptoms  usually  disappear  in  a  few  days.  If  a  considerable  vessel  or  several 
vessels  are  ruptured,  a  fluctuating  hematoma  may  form  beneath  the  skin.  The 
effused  blood  tends  to  spread  by  gravity,  and  to  appear  as  a  characteristic  blue 
discoloration  on  the  lower  part  of  the  abdomen,  the  thighs,  the  flanks,  and 
sometimes  upon  the  back.  In  some  cases,  when  the  violence  is  more  severe, 
bleeding  may  take  place  behind  the  abdominal  muscles  in  the  properitoneal 
fatty  tissue.  In  these  the  blood  may  find  its  way  downward,  and  appear  after 
several  days  below  Poupart's  ligament  in  the  thigh ;  such  bleeding  may  be 
large  in  amount. 

Shock. — After  severe  contusions  of  the  abdomen,  the  condition  known  as 
abdominal  shock  is  observed ;  the  symptoms  are  believed  to  be  due  to  irritation 
of  the  peripheral  nerves,  causing  a  reflex  paralysis  of  the  vasomotor  center  of 
the  medulla.  The  patients  fall  immediately  into  a  condition  of  collapse.  The 
features  are  pale,  drawn,  and  pinched ;  the  mucous  membranes  are  blanched, 
the  expression  dull  and  apathetic.  Cerebration  is  slow  and  imperfect  The 
pupils  of  the  eyes  are  dilated,  and  respond  but  slowly  to  light  The  extremities 
are  cold.  There  may  be  nausea  and  vomiting.  The  temperature  of  the  body 
is  often  subnormal,  the  pulse  slow  or  rapid,  thready,  and  compressible.  Respi- 
ration is  shallow,  irregular,  or  sighing;  it  may  be  of  the  Cheyne-Stokes  type, 
(See  Shock.)  From  this  condition  the  patients  usually  rally  after  minutes  or 
hours,  unless  some  gross  lesion  of  the  abdominal  contents  is  present.  A  few 
cases  only  have  resulted  fatally,  apparently  from  the  condition  of  shock  alone, 
death  being  preceded  by  unconsciousness  and  progressive  heart-failure.  All 
these  cases  give  the  surgeon  anxiety  and  demand  careful  watching  for  signs 
of  intra-abdominal  bleeding  or  injury  of  hollow  organs. 

Still  another  condition  occurs  from  blows  upon  the  upper  part  of  the  abdo- 
men and  over  the  lower  ribs,  the  nature  of  which  is  not  entirely  clear.  An 
individual  receives  a  blow  in  the  epigastrium — as  from  a  fist  while  boxing. 
He  falls  to  his  knees  or  prone  upon  the  ground,  and  for  some  seconds  is  almost 
unable  to  breathe;  there  is  a  sense  of  impending  suffocation.  The  expression 
of  the  face  is  drawn  and  anxious.  The  accessory  muscles  of  respiration  are 
pow^erf ully  contracted ;  after  several  ineffectual  gasps,  he  succeeds  in  taking  a 
labored  inspiration,  and  after  seconds  or  minutes  breathing  gradually  becomes 
normal.  For  minutes  or  hours  he  feels  more  or  less  muscular  weiikness.  It 
seems  not  iuiprobable  that  temporary  paralysis  of  the  diaphragm,  induced  in 
a  reflex  manner  by  the  mechanical  irritation  of  the  sympathetic  nerves  of  the 
abdomen,  may  account  for  the  condition, 
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Rupture  of  the  Abdominal  Muscles. — Rupture  of  the  abdominal  mus- 
cles occurs  as  the  result  of  contusions  of  the  abdominal  wall,  very  rarely  as 
;lie  result  of  muscular  effort,  in  healthy  persons.  Among  alcoholics  and  during 
icute  infectious  diseases — notably  typhoid  fever — rupture  of  the  rectus  ab- 
dominis is  not  a  very  infrequent  accident.  The  rectus  abdominis  is  ruptured 
in  most  instances  below  the  umbilicus.  The  nuuiber  of  cases  in  which  the 
oblique  or  transverse  muscles  have  been  ruptured  is  very  small.  The  diag- 
Dosis  is  to  be  made  from  the  history  of  a  blow,  a  sudden  muscular  strain,  or 
a  violent  hyperextension  of  the  trunk.  The  patient  will  have  felt  a  sharp 
pain  at  the  point  of  rupture,  and  often  a  sense  of  something  giving  way.  There 
"will  be  localized  pain  and  tenderness.  If  the  patient  is  not  too  fat,  palpation 
irill  discover  a  pit  or  sense  of  diminished  resistance  at  the  point  of  rupture; 
sometimes  a  sense  of  fullness  above  or  below.  In  ordinary  cases  the  rupture 
heals  by  the  production  of  a  scar  in  the  substance  of  the  muscle.  If  the 
rupture  has  occurred  during  typhoid,  or  some  other  infectious  disease,  sup- 
puration may  occur  by  hematogenous  infection.  In  some  cases  the  anterior 
layer  of  the  rectus  sheath  may  be  ruptured  by  blunt  violence.  The  belly  of 
the  muscle  may  protrude  through  the  rent  and  be  palpable  as  a  tender  tumor. 
In  all  cases  of  contusion  of  the  abdomen,  even  if  not  very  severe,  there  is  risk 
of  injury  to  the  viscera — notably  to  the  intestine.  The  nature  of  the  accident 
should  be  inquired  into  carefully.  Those  injuries  in  which  the  abdomen  is 
compressed  against  a  solid  suj)port — as  the  ground,  a  wall,  a  raihvay-car  buffer, 
etc. — are  always  to  be  regarded  as  serious.  A  long  continuance  or  increase  in 
the  symptoms  of  shock,  or  a  return  of  such  symjitouis  after  hours  or  days, 
points  to  intra-abdominal  hemorrhage  or  rupture  of  tlie  gut;  general  abdom- 
inal pain  and  muscular  rigidity,  extending  beyond  the  injured  area,  to  rupture 
of  the  gut  and  peritonitis;  the  general  symptoms  of  hemorrhage,  abdominal 
pain,  and  dullness  on  percussion  in  the  flanks  to  free  blood  in  the  belly.  It  is 
to  be  borne  in  mind  that  contused  gut  may  slough  and  permit  the  escape  of 
intestinal  contents  after  many  days;  hence,  contusions  of  the  belly  are  always 
to  be  regarded  as  possibly  dangerous  injuries. 

Wounds  of  the  Abdominal  Wall. — Nonpenetrating,  incised  wounds  of  the 
abdominal  wall  are  not  dangerous  injuries,  if  clean.  The  only  important 
vessels  likely  to  be  injured  are  the  deep  epigastric  artery  in  front  and  the 
lumbar  arteries  behind.  The  deep  epigastric  is  given  off  from  the  external 
iliac  opposite  the  center  of  Poupart's  ligament,  and  runs  upward  and  inward 
hehind  the  rectus  muscle,  which  it  supplies,  to  anastomose  in  the  epigastrium 
^ith  the  internal  mammary.  If  cut,  both  ends  of  the  divided  vessel  should 
he  tied.  Wounds  of  the  lumbar  arteries  are  rare.  The  superficial  epigastric, 
if  cut  between  Poupart's  ligament  an<l  the  uinl)ilious,  scarcely  gives  rise  to 
^rious  bleeding.  In  many  instances  the  nature  and  extent  of  the  injury  will 
■^  readily  evident  on  ius]>e(*tion.  AV()llnd^^  of  the  sheath  of  tlie  rectus,  of  the 
external  oblique  aponeurosis,  of  the  muscular  bellies,  for  example.  Such 
bounds  are  quite  common  among  negroes  in  the  city  of  Xew  York.     They 
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are  usually  razor  cuts,  and  run  transversely  or  obliquely  across  the  belly,  and 
often  cut  the  intestine.  Among  Italians,  narrow  stab  wounds  are  coiiimonly 
observed ;  they  are  made  with  pen-knives,  slender  daggers,  or  sharpened  files. 
Incised  and  stab  woimds  made  with  carving  knives,  butchers'  knives,  and  saiW 
sheath  knives  are  quite  commonly  seen  in  the  hospitals  of  New  York  City. 
In  a  large  proportion  of  the  cases  the  peritoneum  is  opened  and  one  or  other 
of  the  abdominal  viscera  injured,  most  commonly  the  small  intestine,  sometimes 
the  stomach  and  colon,  occasionally  the  liver,  rarely  the  kidney.  It  is  stated 
that  among  miners  in  Mexico  assaults  with  daggers  are  not  infrequent;  the 
victim  is  usually  stabbed  from  behind,  and  the  ascending  or  descending  colon 
is  frequently  wounded.  When  the  nature  of  the  weapon  or  the  symptoms  make 
it  probable  that  the  wound  opens  the  peritoneum,  it  should  be  explored  by 
direct  vision,  and  with  every  possible  aseptic  precaution,  best  under  a  general 
anesthetic,  the  original  wound  being  enlarged  for  the  purpose,  if  necessary. 
If  a  hole  of  some  size  exists  in  the  peritoneum,  omentum,  or,  less  often,  intes- 
tine may  be  found  prolapsed  in  the  external  wound.  (See  Penetrating  Wounds 
of  the  Abdomen.) 

(^ONTUSED  AND  LaCERATED  WoUNDS  OF  THE  AbDOMINAL  WaLL. ContllScd 

and  lacerated  wounds  of  the  abdominal  wall  are  produced  by  blunt  violence, 
by  a  blow  of  a  horse's  hoof,  by  machinery  accidents,  by  explosions,  by  the 
falling  of  iron  beams,  etc.  They  are  often  attended  by  extensive  stripping  of 
the  tissues  and  by  loss  of  substance,  so  that  the  muscles  may  be  laid  bare  over 
a  considerable  area.  When  produced  by  purely  blunt  violence  they  rarely,  if 
ever,  open  the  peritoneum.  No  difficulties  exist  in  the  diagnosis,  as  far  as 
the  abdominal  wall  is  concerned.     Foreign  bodies  should  be  sought  for. 

Gunshot  Wounds  of  the  Abdominal  Wall. — Gunshot  woimds  of  the 
abdominal  wall  usually  jx^netrate  the  peritoneum ;  such  will  be  spoken  of  nnder 
injuries  of  the  abdominal  contents.  Occasionally  a  tangential  shot  may  fail 
to  do  so,  or  a  spent  bullet  may  cause  a  more  or  less  superficial  contused  wound; 
only  rarely  a  bullet,  traveling  at  low  velocity,  may  be  deflected  by  fascial 
planes  and  follow  the  contour  of  the  abdominal  wall  for  a  variable  distance, 
to  lodge  or  emerge.  In  cases  of  doubt,  palpation  or  the  X-rays  will  locate 
the  missile,  if  present.  The  signs  and  symptoms  of  injury  of  the  abdominal 
contents  will  be  absent.  It  should  not  be  forgotten  that  a  shell  fragment,  or 
even  a  bullet,  may  cause  rupture  of  the  gut  without  perforating  the  abdom- 
inal wall. 

Foreign  Bodies  in  the  Abdominal  Wall. — Foreign  bodies  in  the  aMominal 
wall  may  be  introduced  from  without  through  a  wound ;  such  are  splinters  f>f 
wood,  portions  of  clothing,  needles,  a  portion  of  a  knife  blade,  etc. ;  or  they 
may  have  been  swallowed,  and  have  ulcerated  through  the  intestine,  to  appear 
usually  in  the  region  of  the  umbilicus.  In  the  first  class  the  foreign  bodv,  if 
bearing  pyogenic  germs,  causes  the  wound  to  suppurate  until  it  is  extracted. 
In  the  second  the  intestine  may  become  adherent  to  the  abdominal  wall  and 
an  abscess  maj^  form  frora  which  the  body  is  extracted,  leaving  a  fecal  fistuli 
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ehindy  which  may  close  spontaneously  or  not;  or  the  abscess,  when  opened, 
lay  have  ceased  to  communicate  with  the  gut,  or  the  foreign  body — a  needle, 
or  example — may  merely  cause  a  point  of  local  pain  and  tenderness  in  the 
bdominal  wall  without  inflammatory  signs. 

DISEASES  OF  THE  ABDOMINAL  WALL 

Inflammations. — Furuncles,  superficial  abscesses,  occasionally  carbuncles  and 
liffuse  phlegmonous  processes,  occur  in  the  skin  and  subcutaneous  tissues  of 
he  abdominal  wall  as  in  other  situations.  They  present  no  special  diagnostic 
"eatures.  (See  these  topics  in  chapters  on  General  Surgery.)  Scalds  and 
aurns  of  the  abdominal  wall,  from  steam,  flame,  acids,  and  alkalies,  are  not 
rare.  I  saw  a  man  die  in  three  days  from  erysipelas  of  the  abdominal  wall 
following  a  scald  of  the  abdominal  wall  and  scrotum. 

Deep-seated  Inflammations. — The  deep-seated  inflammations  are  of 
more  interest.  Suppuration  in  the  deeper  structures  of  the  abdominal  wall 
may  be  due  to  primary  infections  from  open  wounds,  to  hematogenous  infec- 
tions in  the  course  of  infectious  diseases,  to  metastatic  infections  in  the  course 
of  pyemia.  In  many  cases  the  infection  is  due  to  the  extension  of  suppurative 
piwesses  from  near  or  distant  organs  or  structures,  or  to  traumatisms  involv- 
ing the  bladder  or  the  intestine.  Certain  of  these  inflammations  occur  near 
the  middle  line  of  the  belly  in  front,  between  the  umbilicus  and  the  pulx^s. 
Among  the  primary  infections  may  be  mentioned  suppuration  in  the  rectus 
sheath,  usually  in  front  of  the  muscular  bellies  and  below  the  umbilicus.  Such 
suppuration  may  follow  rupture  of  the  muscle  in  the  course  of  typhoid  fever. 
In  addition  to  the  general  signs  of  sepsis,  more  or  less  marked,  there  will  be 
local  pain  and  tenderness  and  the  formation  of  a  tumor  which  becomes  more 
prominent  and  less  movable  when  the  recti  are  put  in  action — as  in  rising  to  a 
sitting  posture.  A  subcutaneous  abscess  may  usually  be  moved  a  little  irre- 
spective of  the  action  of  the  recti.  The  tumor  may  be  unilateral  or  bilateral, 
and  will  correspond  in  situation  and  contour  with  the  rectus  sheath. 

Suppuration  behind  the  muscles  may  occur  in  several  situations:  (1) 
Aronnd  the  umbilicus;  (2)  in  the  loose  connective  tissues  behind  the  recti; 
(3)  in  the  prevesical  space  (cavum  Retzii)  ;  (4)  in  the  pro]x»ritoneal  con- 
nective tissues.  It  is  to  be  borne  in  mind,  that  while  anatomically  these 
several  spaces  can  be  recognized  as  distinct  and  separate,  and  clinically  inflaui- 
inations  are  in  many  cases  limited  by  these  anatomical  boundaries,  yet  in  other 
^iistances  infection  may  involve  two  or  more  of  the  spaces  at  the  same  time. 
The  most  important  of  these  spaces  is  the  space  of  Retzius,  or  prevesical  space. 
Suppuration  may  occur  here  from  a  variety  of  causes,  among  them  trauma, 
Either  subcutaneous  or  open,  to  the  lower  part  of  the  belly,  with  the  formation 
^f  a  hematoma  in  the  prevesical  space,  which  becomes  infected  and  forms  an 
^Wss.  I  have  seen  abscesses  in  this  rocrion  follow  fractures  of  the  pelvis, 
^ith  or  without  evident  rupture  of  the  membranous  urethra  or  bhuhler.     When 


Fto.  253. — ^Lar<?£  Abscess  «>f  thk  Audominal,  Wam.  (JwiniNATrwa  i?^  the  Shfath  or  the  RuCft* 
Muscle.     (New  York  Hospital  Ctillection,  ser\'jce  of  Dr.  F.  W.  Murray,) 

prevesical  space  may  he  meiitiinii^J  suppurative  processes  of  the  prostate  in^ 
seminal  vesicles;  cystitis  and  ]>ericystitiSj  wlicther  of  gonorrheal  or  other  ori- 
gin; iilccnitinn  of  the  hliitUler  wall :  osteoiiiyelitis  of  tlie  ix^vie  hones;  snppuru* 
tive  inflammation  of  the  retroperitoneal  glands  following  chancroidal  or  onlJ- 
nary  pyogenic  infe^ction ;  ulcerative  processes  of  the  sigmoid  flexure;  possiRs 
also,  of  tlie  verinifDriij  appendix. 

A  so-called  hygroma  of  the  prevesical  space  was  descrihed  by  Guyon,  wtw 
has  seen  several  cases. 

Signs  and  Symptoms  of  Acute  Suppuraiton  in  the  Prevesical  Space, — The 
signs  and  symptoms  of  ncnte  snppnrntion  in  the  prevesical  space  bt\*  U\t]j 
characteristic;   the  ordinary  eonstituliomd   symptoms  uf  septic  infection  are 
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present;  in  addition  there  iiiiiy  be  symptoms  of  peritoneal  irritation,  nausea, 
and  vomiting,     Tlie  |ire.ssnre  upon  tlic  bladder  caiii^es  painful  and  often  diffi- 
cult nriniition  or  retention  of  urine.     There  is  pain  in  tlie  lower  part  of  the 
belly,  of  an  intense  charafter,  so  that  the  patient  may  lie  with  his  knees  drawn 
» up,  as  in  some  eases  of  peritonitis.     Upon  inspection  and  palpation  a  rounded, 
tender  tumor  can  be  ?evn  and  felt  atM»vc  the  pubes,  res<'nd>lint(  in  situation  and 
contour  a  disten^led  bladder,     Evacualiiyn  of  the  hhuldrr  wlih  a  catheier  dot's 
not   cause  the  tumor  to  disappear.     The  tumor  gives  a  flat  note  npon  light 
j>ercussion.     The  introduction  of  an  aspirating  ne<Mlle  withdraws  pus. 

Tid)erculosis  of  the  iSpace  of  lirtzius. — Tubereuhjsis  of  tlie  spaee  of  Retziua 
las  been  observed  seeondary  t<*  tubereulojsis  of  tlie  reeti  muscles.  Acute  synip- 
loma  are  wuinting. 

Sttppuruiiofi  Behind  the  7iVr/^— Suppuration  beliind  the  recti  in  the  sid> 
muscular  or  in  the  jirojieritoueal  tissues  is  fiecasionally  observed  as  a  priuuiry 
condition  without  evident  cause.  The  tumor  has  a  higher  situation  than  those 
just  described;  it  is  broader  alwive  toward  llie  umbilicus,  and  tapers  otT  toward 
the  pubes.  Symptoms  of  pressure  upon  the  bladder  are  absent;  urination  is 
not  affected*  In  a  case  I  operated  on  some  years  ago  tlie  patient  w-as  an  ehlerly 
nian,  who  had  previously  enjoyed  go<>d  bealtlu  He  entered  the  hospital  suf- 
fering from  pain  in  the  lower  part  of  the  abdomen  and  mwlerate  sepsis.  A 
rounded,  painful,  tender  mass  could  be  felt  in  the  abilonien,  extemli ng  from 
the  umbilicus  to  the  pubes,  flat  on  percussion.  Incision  evacuated  a  pint  or 
more  of  pus  lying  behind  the  reeti  uiuseles,  above  the  blailder  and  in  front 
of  the  peritoneum.  No  cause  could  be  fonnd  for  the  abscess,  which  liealed 
in  due  course. 

Derp'Seated  Sitppuration  in  the  Flanl's, — Deep-seated  suppurative  processes 
in  the  lateral  regions  of  the  abduuien  may  be  due  to  extension  from  a  great 
variety  of  lesions.  Those  proeef^ding  from  the  kidney  or  from  the  perirenal 
connective  tissues  present  in  front  of  the  outer  border  of  the  quadra tns  Inm- 
b^irtim  muscle.  In  a  good  many  eases  the  kirlney  itself  is  not  involved.  The 
deep  origin  of  the  proeess  renders  an  early  diagnosis  dittieult  withnnt  a  histi>ry 
of  injury  or  the  signs  of  a  suppurative  lesion  of  the  kidney  (pyuria,  etc.). 
There  will  he  genend  syuiptoms  of  st*|isisj  j>aiu,  and  di*ep  tenderness  iu  the 
loin  below  the  ribs^  and  a  sense  of  resistance  on  bimanual  palpation  of  the  loin. 
I  When  the  abscess  becomes  subcutaneous^  a  tender,  fluctuating  tumor  will  be 
formed.  An  aspirating  needle  may  be  cautiously  used  to  establish  the  diag- 
nosis. Sometimes  these  abscesses  devehip  quite  slowly;  several  weeks  may 
elapse  after  the  commencement  of  the  sjinptoms  before  the  local  signs  ]>ermit 
a  positive  diagnosis.  This  is  notably  true  in  stout  ]Tersons,  where  deep-seated 
palpation  of  the  abdomen  is  difficult.  I  recall  a  ease  of  this  kind  in  a  pbysieian 
who  had  tenderness  and  pain  lK>ueath  his  short  ribs,  and  moderate  symptoms 
of  sepsis,  for  several  weeks  before  pus  could  l>e  obtained  tlirough  a  long  needle. 
^o  canse  could  l>e  found  for  this  abscess.  (See  also  Perineal  Inflammations.) 
Suppurative  processes,   acute  or  chronic,   arising  from   the  vertebne  and 
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ribs  may  present  in  the  same  region ;  concomitant  signs  and  symptoms  must 
be  sought  for.  In  the  iliac  region  inflammatory  tumors  in  great  variety  may 
become  superficial.  Among  them  may  be  mentioned  abscesses  from  the  appen- 
dix, from  the  uterine  adnexa,  and  from  the  bladder;  inflamed  aneurisms  of  the 
iliac  vessels ;  abscesses  from  the  kidney  and  ureter,  from  the  pelvic  bones,  and 
from  caries  of  the  spinal  vertebra?;  perforations  of  tuberculous  or  malignant 
growths  of  the  ileum,  cecum,  and  ascending  colon  on  the  right  side,  of  the 
sigmoid  flexure  on  the  left;  actinomycosis  of  the  cecum,  etc.  The  diagnosis 
of  some  of  these  conditions  is  not  diflScult  from  the  history  and  physical  signs. 
If  the  suppurative  process  is  acute,  the  presence  of  pus  can  usually  be  dete^ 
mined  by  simple  methods  of  examination;  to  determine  its  origin  may  bo  quite 
difficult.  In  chronic  cases  the  diagnosis  may  be  very  puzzling;  the  liijJtorr, 
the  functional  disturbances  of  special  organs,  if  present,  may  aid.  Often  the 
diagnosis  will  only  be  made  at  the  time  of  operation. 

Actinomycosis  of  the  Abdominal  ]YalL — Actinomycosis  of  the  abdominal 
wall  is  always  secondary  to  actinomycosis  of  the  gut,  usually  of  the  cecum. 
The  infection  becomes  superficial  in  the  right  iliac  fossa  in  most  cases,  less 
conmionly  in  the  umbilical  region.  If  an  intestinal  tumor  and  intestinal 
symptoms  have  preceded  the  invasion  of  the  abdominal  wall,  the  diagnosis 
may  be  simple ;  if  not,  it  will  be  difficult  A  firm,  indurated  area,  usually  of 
small  size,  will  be  palpable  in  the  abdominal  wall,  not  sharply  circumscribed, 
covered  by  normal  skin.  The  progress  of  the  disease  is  usually  slow  and 
chronic,  unless  a  considerable  hole  fonns  in  the  intestine,  when  a  phlegmonous 
inflamuiati(m,  with  septic  symptoms,  may  result  from  the  escape  of  iutcstinal 
contents.  Ordinarily  the  skin  is  slowly  involved,  becomes  reddened,  and  finally 
perforated  with  the  discharge  of  pus  usually  having  a  fecal  odor  and  con- 
taining actinomycosis  granules.  In  some  cases  the  granules  will  only  be  recog- 
nized in  the  granulation  tissue  lining  the  sinuses. 

Tumors  of  the  Abdominal  Wall. — Fibkoma. — The  abdominal  wall  may  be 
the  seat  of  fibroma  molluscum.  Soft  fibroma,  either  as  an  isolated  growth 
or  in  conjunction  with  disseminated  tumors  of  like  character.     (See  Fibroma.) 

Desmoid  Tumors  of  the  Abdominal  Wall, — Deep-seated  fibromata  having 
certain  interesting  characters  may  arise  from  the  tendinous  and  fascial  layers 
of  the  abdominal  wall.  Histologically  they  may  be  pure  fibromata,  or  oocir 
sionally  combined  with  myxoma,  sometimes  with  the  formation  of  c^yatic  ciT- 
ities.  These  tumors  occur  for  the  most  part  in  women  between  twenlj]^five 
and  thirty  years  of  age,  and  may  appear  after  labor.  They  are  rare  in  men. 
They  have  followed  trauma  to  the  abdomen  in  certain  casea.  They  tppeir 
in  the  sheath  of  the  recti  muscles;  less  often  in  the  oblique  or  transvetae 
muscles  of  tlu*  abdomen.  Thcv  may  grow  outwardly  toward  the  surface  « 
remain  behind  the  muscular  wall  of  the  belly.  They  are  tumors  of  moderately 
rapid  growth,  and  may  reach  a  large  size  in  two  or  three  years.  They  are 
hard,  firm  tumors,  of  smooth  or  coarsely  knobby  surface,  firmly  attached  to 
the  surrounding  tissues,  sometimes  painful,  but  not  tender.     After  the  tumor 


DISEASES   OF   THE   ABDOMINAL  WALL 


'some   size   the   siib- 

jus     veins     may     Imb 
ilet'ljanieal     irri- 

may    hml   to   siijier- 

II  Ice  rat  lull  J    infw^tiuiij 

psis.      When   the  tii- 

superficial  the  iliffer- 

liaguc^t^is  lies  betwveii 

I  an*l  saiToraa.     The 

ita     usual  ly     i^erely 

e     the     surrHiiutliiig 

,    and    ilii    nut    iiiiil- 

lein*    When  the  tihn> 

deeply  seated  it  may 

^takeu    for    on    iiitra- 

Inal  growth,  or  fur  an 

hdtiuiinal     nialigiiaiit 
whieli    luit;    invaded 

hj  in  in  id  wall.     There 

?   flatness   nn    pcreiis- 

er  the  tuuior,  absence 

iptoms  pointing  to  a 
lesion  of  the  intes- 
other    or^!in.      Bi- 

l     exanjinatiiin     will 

*  fibroma  of  the  uterns.     The  tiiiuor  will  not  move  with  respiration 

except  to  take  part  in  the  nii»ve- 
ntents  of  the  abduuiiiml  wall* 
Tlio  cachexia  and  ascites  eoni- 
ninii  in  nudi^uaiit  new  ^^rrnvthii 
of  tlie  ahdomen  aviII  he  want- 
ing. From  sareoioa  *d*  the 
ahdnrniual  wall  the  diagnosis 
is  ini possible  without  the  aid 
of  the  miero.scope. 

Sarcoma. — ^Sarcoma  of  the 
abdominal  wall  is  rather  nn- 
ctJirnuon.  The  tumor  may  ijrig- 
inate  in  a  fibroma  or  in  a  pig- 
mented nevus  or  mole;  in  the 
latter  case  mrbuu>tsarcoimi  ia 
usually  the  type  found,  or  sar- 
comata may  oriiriiiate  in  or  be- 

SVall,    (Author's*  mikctioii,)    St«  text,  Hcatb  the  isKiu  de  Hovo,     liere, 


f 


Fig*  254. — Sahcoma  of  the  ABnoMiNAL  WUll.  *T\w  tumor 
was  n^moveil  and  foumt  to  invade  the  entire  tldckru^s^  of 
the  alxloridimt  wall.  The  patient  was  uii  old  and  feeble 
womun.  tVaih  from  Blioek.  (SiTVice  of  Dr.  Clmrles  Mc- 
llumey,  Kt'lleviie  Htjrtpital.) 
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as  elsewhere,  the  disease  varies  in  malignancy,  and  possesses  the  usual  history 
and  characters.  The  muscles  of  the  abdominal  wall  are  often  invaded  early, 
but  the  peritoneum  is  usually  spared  until  late  in  the  disease.  Ulceration, 
bleeding,  sloughing,  and  metastasis  regularly  take  place.  The  prognosis  is 
generally  imfavorable.  The  illustration  shows  a  mixed-celled  sarcoma  of  the 
abdominal  wall  of  a  woman  aged  thirty-two.  The  entire  thickness  of  the 
abdominal  wall  was  invaded,  except  the  peritoneum.  The  timior  had  been 
growing  three  years.  After  I  removed  it  the  woman  remained  well  for  two 
years.     Ix)cal  recurrence  then  took  place,  from  which  she  died. 

Lipoma. — Lipoma  may  occur  in  any  of  the  layers  of  the  abdominal  wall, 
chiefly  in  the  subcutaneous  and  in  the  preperitoneal  fatty  tissues.  The  siibcn- 
taneous  lip)omata  occur  rather  at  the  sides  than  in  the  middle  of  the  abdomen. 
They  are  slow-growing,  usually  sessile,  rarely  pedunculated  tumors,  and  may 
attain  a  large  size  in  the  course  of  years.  Their  characters  are  those  of  hpoma 
elsewhere.  (See  Tumors.)  Diffuse  lipoma  may  also  occur.  The  subserous 
lip)omata  are  quite  peculiar  tumors.  They  occur  in  the  middle  line  of  the 
belly,  above  the  uuibilicus,  and  are  usually  quite  small.  They  perforate  the 
linea  alba,  and  app<'ar  as  small  masses  of  fat  in  the  middle  line  beneath 
the  skin.  Often  they  drag  a  small  process  of  peritoneum  after  them,  creating 
thus  a  small  peritoneal  sac.  They  are  sometimes  wholly  or  partly  reducible 
through  the  hole  in  the  fascia.  There  are  sometimes  digestive  disturbances, 
nausea  and  vomiting  and  abdominal  pain,  accompanying  these  tumors.  The 
differential  diagnosis  between  them  and  a  small  hernia  containing  adherent 
ouientum,  or  a  small,  empty  hernial  sac  covered  by  a  layer  of  subserous  fat, 
is  often  impossible  except  by  operation.  When  the  patient  has  a  thick  pan- 
niculus  adiposus,  the  difficulty  is  greatest.  Upon  pushing  these  fatty  tumors 
back  through  the  hole  in  the  fascia,  the  pain  and  digestive  troubles  often 
disap|)ear  at  once. 

EpiTiiKiJAL  (iKowTiis  OF  THE  Abdomtnal  Wall. — Epithelial  tumors  of 
the  abdominal  wall  are  infrecpient.  Pnpillomata  and  sebaceous  cysts  may 
occur.  (See  Tumors.)  Epithelioma  may  develop  in  scars  or  from  chronic 
irritation  of  the  skin,  possibly  from  an  X-ray  bum  of  considerable  depth. 
Secondary  carcinomata  of  the  inguinal  glands  are  common  following  carcinoma 
of  the  uterus,  rectum,  penis,  scrotum,  and  lower  extremities.  It  has  rarelv 
happened  that  a  carcinoma  of  the  stomach  or  intestine  has  become  adherent 
to,  and  finally  ])erforated,  the  abdominal  wall.  The  recognition  of  all  these 
conditions  is  not  difficult,  having  in  mind  the  history  of  or  actual  presence  of 
the  primary  growth. 

Echinococcus  of  the  Abdominal  Wall. — ^Echinococcus  of  the  abdominal  wall 
is  one  of  the  rarest  localizations  of  this  disease,  only  a  very  few  such  cases 
having  been  obsened.  The  cysts  may  be  located  in  the  lumbar  or  umbilical 
regions  or  elsewhere.  A  differential  diagnosis  from  echinococcus  of  an  intra- 
abdominal origin  may  be  difficult,  since  if  the  cyst  originate  behind  the  mus- 
cular wall  of  the  belly,  it  will  grow  into  the  abdominal  cavity  and  form  adbe* 
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lions  to  the  viscera.  The  disease  is  slow  and  insidious  in  its  progress.  The 
patients  suffer  from  abdominal  pain,  disturbances  of  digestion  and  nutrition. 
Pressure  symptoms  upon  the  diaphragm  causing  dyspnea  are  absent,  thus  serv- 
ng  to  exclude  echinococcus  of  the  liver.  If  pus  infection  takes  place,  the 
symptoms  of  sepsis  are  added.  The  abdominal  wall  may  be  perforated  with 
jvacuation  of  the  sac.  When  the  signs  are  such  that  an  intra-abdominal  origin 
cannot  be  excluded,  it  will  be  unwise  to  use  an  aspirating  needle  for  diagnostic 
puncture,  since  the  peritoneal  cavity  might  thus  be  infected  by  the  escape  of 
the  contents  of  the  cyst.     (See  Echinococcus.) 

DISEASES  OF  THE  UMBILICUS 

Congenital  Anomalies  of  the  XTmbilicns. — Imperfect  closure  or  failure  to 
close  of  the  omphalomesenteric  duct — ^normally  closed  at  the  end  of  the  eighth 
'veek  of  fetal  life — may  cause  congenital  anomalies  of  the  umbilicus.  A  num- 
ler  of  different  conditions  may  exist. 

1.  The  communication  with  the  small  gut  may  remain  patent  from  the 
intestine  through  the  umbilicus  and  into  the  cord  (omphalomesenteric  fistula). 

2.  The  duct  may  \ye  closed  up  to  the  umbilicus,  but  patent  outside  the  abdo- 
men (umbilical  omphalomesenteric  diverticulum). 

3.  The  duct  may  be  closed  from  the  intestine,  and  also  at  the  umbilicus, 
T)ut  patent  between  these  points  (omphalomesenteric  cyst). 

4.  The  connection  tetwoc»n  the  duct  and  the  umbilicus  is  not  present,  but 
Ihe  communication  with  the  intestine  reuiains  open,  forming  an  intestinal 
diverticulum  of  variable  size  and  length,  situated  from  a  foot  to  twenty  inches 
from  the  ileo-cecal  valve  (Meckel's  diverticulum).  The  most  common  anomaly 
of  the  four,  found  in  about  one  individual  among  fifty.  (See  Meckel's  Diver- 
ticulum.) 

1.  Ompiialomesentkric  Fistula. — When  the  duct  is  patent  throughout, 
separation  of  the  cord  after  birth  will  leave  behind  a  fistulous  orifice  lined 
by  mucous  membrane,  which  discharges  mucus  or  mucus  and  intestinal  con- 
tents. The  former  variety  is  to  be  differentiated  from  the  mucli  rarer  congen- 
ital fistula?  of  the  stomach  by  the  fact  that  the  latter  furnish  an  acid  secretion 
"^rhich  may  digest  the  surrounding  skin.  In  another  rare  form  the  intra- 
tbdominal  pressure  causes  a  protrusion  of  the  mucous  membrane  of  the  duct; 
this  prolapse  may  increase,  dragging  the  intestine  after  it  until  the  latter 
leaves  the  abdomen  and  lies  as  an  everted  loop  upon  the  belly.  There  will 
then  be  found  two  orifices,  both  leading  into  the  intestine.  A  congenital 
Umbilical  anus  exists.  If  the  umbilical  ring  is  small,  such  children  may  die 
rf  intestinal  obstruction.  A  careless  ligation  of  the  cord  in  the  presence  of 
t  congenital  umbilical  hernia  containing  intestine  may  wound  or  divide  the 
5fut.  Careful  palpation  of  the  cord,  should  it  seem  thicker  than  normal,  should 
Jetect  the  presence  of  intestine  from  the  characteristic  gurgling  and  reduci- 
lility. 
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2.  Omphalomesenteric  Diverticulum. — In  this  form,  after  the  sepa- 
ration of  the  cord,  a  small,  red,  moist  tumor  remains  behind,  covered  by 
mucous  membrane ;  this  may  reach  the  size  of  a  raspberry,  which  it  somewhat 
resembles  in  appearance.  The  mucous  membrane  passes  off  the  surface  of  the 
tumor  into  the  normal  skin  of  the  abdomen.  No  fistulous  opening  through 
the  umbilicus  into  the  intestine  exists,  thus  differentiating  the  condition  from 
omphalomesenteric  fistula  in  which  a  probe  can  be  passed  through  the  fistulous 
tract  into  the  gut. 

3.  The  omphalomesenteric  cysts  are  so  rare  that  their  description  is  here 
omitted. 

4.  See  Meckel's  diverticulum. 

Congenital  Anomalies  of  the  Urachns. — The  fetal  tube  connecting  the  urinary 
bladder  with  the  allantois  may  remain  patent  at  birth :  ( 1 )  From  the  bladder 
to  the  umbilical  cord.  (Congenital  urachus  fistula.)  (2)  The  urachus  may 
communicate  with  the  bladder  and  remain  open  a  variable  distance  in  tlie 
abdomen,  but  the  opening  does  not  extend  to  the  umbilicus.  An  umbilical 
urinary  fistula  may  develop  during  infancy  or  later  in  life.  (3)  The  ura- 
chus is  closed  off  from  the  bladder  and  at  the  umbilicus,  but  remains  patent 
between  these  points.  A  urachus  cyst  may  develop  in  later  years  between 
the  bladder  and  the  abdominal  wall — a  rare  condition.  The  etiological 
relation,  however,  between  such  cysts  and  the  urachus  is  denied  by  some 
observers. 

1.  In  the  first  variety,  after  the  cord  separates,  a  fistulous  tract  is  present, 
lined  by  mucous  membrane  from  which  urine  escapes,  continuously  or  intermit- 
tently,  in  larger  or  sinnller  quantity.  Commonly  a  prolapse  of  the  wall  of 
the  urachus  (Kvurs,  forming  a  considerable  projection  from  the  navel,  of  cylin- 
drical 8liaj)e;  the  urachus  opens  at  its  tij).  If  the  umbilical  ring  is  large  the 
bladder  may  ])rolapse,  and  much  or  all  of  the  urine  may  escape  through  the 
umbilicus.  I^^fore  closing  the  opening  the  surgeon  should  look  for  ol^struc- 
tion  to  the  outflow  of  urine  through  the  normal  channels,  phimosis,  or  a  na^ 
row  meatus  urinarius.  If  infection  of  the  urachus  takes  place  the  discharge 
may  Ixj  purulent  and  ammoniacal. 

2.  The  second  variety  rarely  if  ever  gives  rise  to  symptoms  unless  infec- 
tion occurs,  usually  through  the  bladder.  The  trouble  may  arise  during  child- 
hood or  adult  life.  An  inflammatory  tumor  will  then  be  formed  behind  the 
pubes.  There  will  usually  he  purulent  urine  and  symptoms  of  cystitis.  The 
tumor  may  rupture  externally,  or  an  incision  will  enter  a  cavity  al)ove  and 
in  front  of  the  bladder  containing  a  mixture  of  urine  and  pus.  Occasionally 
a  calculus  has  l)een  removed  from  such  a  cavity. 

3.  Although  the  above  conditions  are  rare,  the  third  variety,  "urachiK 
cysts,"  is  still  more  rare.  They  present  as  noninflammatory  tmnors  in  the 
suprapubic  region,  giving  the  physical  signs  of  a  cyst — dullness  on  percussion 
and  elasticity  on  palpation.  The  diagnosis  can  be  made  from  the  character  of 
the  epithelium  lining  the  cyst  wall. 
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Inflammatory  Processes  of  the  Umbilicus  in  Infants  and  Adults. — After  the 
separation  of  the  cord  the  stump  may  become  the  seat  of  a  small  granuloma. 
The  characteristic  appearances  of  granulation  tissue  covered  by  a  purulent 
discharge,  and  the  generally  pedunculated  shape  of  the  growth,  together  with 
absence  of  the  signs  of  fistula,  render  the  diagnosis  easy. 

Infection  of  the  Umbilicus. — Infection  of  the  umbilicus  among  infants  and 
among  children  may  occur  in  a  variety  of  forms.  Diphtheria,  tetanus,  pyogenic 
cellulitis,  noma,  phlegmonous  inflanmiation  of  the  abdominal  wall,  septic  phle- 
bitis, leading  to  thrombosis  and  secondary  abscesses  in  the  liver,  or  pyemia,  peri- 
tonitis, are  all  observed,  usually  as  the  result  of  uncleanliness  and  depressed 
states  of  vitality.  These  conditions  give  rise  to  signs  and  symptoms,  fully 
discussed  under  appropriate  headings.  Among  adults  inflammations  of  the 
umbilicus  occur  for  the  most  part  among  those  who  do  not  bathe,  and  who  are 
obese  or  have  a  deep  umbilicus.  Intertrigo  and  eczema  are  observed  among 
fat  women  in  this  region.  In  rare  cases  where  the  umbilicus  is  very  deep 
and  the  external  skin  orifice  is  narrow,  neglect  of  cleanliness  may  be  followed 
by  retention  and  decomposition  of  the  sebaceous  and  other  secretions  of  the 
skin.  The  umbilicus  becomes  swollen,  red,  and  tender,  a  stinking,  smeary 
discharge  escapes  from  the  umbilical  ring,  and  a  considerable  quantity  of  foul- 
smelling  sebaceous  matter  may  be  removed  from  the  cavity  with  a  scoop. 

Perforations  of  the  Umbilicus  in  Adults. — A  great  variety  of  inflammatory 
conditions  of  the  abdomen  may  perforate  the  umbilicus,  and  discharge  pus  or 
other  material,  often  leaving  a  fistula  behind.  Among  these  conditions  may 
be  mentioned  traumatic  and  inflammatory  ruptures  of  the  bladder;  a  urinary 
fistula  is  then  formed.  Cholecystitis  may  form  an  abscess  pointing  at  the 
navel  wuth  the  discharge  of  pus,  gall-stones,  and  bile.  Perforations  of  the  intes- 
tine from  many  causes  may  discharge  at  this  point.  Such  may  he  gangrenous 
perforation  of  a  strangulated  umbilical  hernia,  a  strangulated  or  perforated 
MeckeFs  diverticulum,  an  abscess  arising  from  the  vermiform  api)endix,  a 
typhoid  perforation,  and  perforation  from  a  foreign  body  in  the  stomach  or 
intestine.  Through  such  perforations  intestinal  or  stomach  contents  will  be 
discharged,  together  with  pus,  a  foreign  body,  occasionally  round-  or  taj)e-worms. 
I  recently  oi^rated  upon  a  woman  who  had  had  an  intestinal  fistula  at  the 
nmbilicus  for  eight  years.  The  fistula  followed  some  illness  the  nature  of 
"''^hich  was  not  clear.  There  were  two  holes  in  the  small  gut  and  one  in  the 
•ipnoid.     The  holes  w^ere  closed  by  suture.     The  patient  was  cured. 

A  malignant  growth  of  the  gut,  an  echinococcus  cyst,  a  tuberculous  perito- 
JiJtis,  an  ovarian  cyst,  or  even  an  ascites  from  any  cause,  may  rupture  at  this 
point.  Usually  the  diagnosis  will  be  plain  from  the  history  of  the  case  and 
fte  character  of  the  discharge,  exploration  of  the  fistula  with  a  sound  or  proln?, 
*nd  other  concomitant  signs  and  symptoms  which  point  to  some  d(»finite  causa- 
tion. In  certain  instances  the  source  of  the  fistula  can  be  determined,  more 
^i"  less  accurately,  by  injecting  colored  fluids  into  the  fistulous  tract  or  into 
the  bladder,  the  rectum,  or  causing  the  patient  to  swallow  such  a  fluid  (methy 
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lene-bliie  solution,  for  example).  The  subsequent  appearanee  of  tlie  fluid  in 
the  rectum,  stomach,  bladder,  or  at  the  orifice  of  the  fistula,  as  the  case  inav  1<.^ 
will  sometimes  afford  valuable  information. 

Tumors  of  the  TJmbilicus. — Soft  papillomata  or  papillary  fibromata  inav 
occur  in  the  umbilicus  from  chronic  irritation.  The  tumor  has  the  chararter 
istic  pink  color  and  cauliflower  apjxjarance,  and  an  offensive  thin  disch:ir;rc  iiiav 
occur  from  the  macerated  surface.  Such  papillomata  may  ulcerate  and  nim- 
ble epithelial  cancer.  The  microscoi)e  must  be  used  for  diapmsis  in  tlu-^ 
cases.  Sarcoma  of  the  imibilicus  has  been  observed  chiefly  in  w<»mcu  in  tlie 
form  of  a  rather  slow-growing  and  not  very  malignant  tibro-sarcoma.  Tin* 
tumor  is  rather  hard,  sessile,  and  may  reach  a  considerable  size  iK-forc  the 
patient  suffers  enough  inconvenience  to  make  her  seek  advice.  The  tmnor  is 
covered  by  normal  or  bluish  skin,  there  may  be  dilated  veins  u|v>n  its  surfac-c. 
Ulceration  may  occur  from  trauma.  Fibroma,  fibro-lijioma,  myxoma,  ami 
angioma  of  the  navel  have  been  observed.  Atheromatous  and  dermoid  cvsts 
also  occur. 

Carcinoma. — Both  the  slow  and  rapidly  growing  forms  of  epithelioma  arc 
obser\'ed  among  elderly  people,  usually  as  the  result  of  chronic  irritation  fnnii 
dirt,  or  upon  a  simple  papilloma  as  a  basis.  The  characteristic  hard,  ulocratpti 
surface  with  prominent,  firm  edges  and  other  characters,  as  descrilK^<l  nmlcr 
Tumors,  render  the  diagnosis  simple.  Carcinoma  having  cells  resembling  iims- 
tinal  glandular  epithelium,  scirrhus,  and  other  forms  of  cancer  are  occa.sionallv 
seen  growing  from  the  umbilicus.  The  characteristic  history  and  signs  of  caiKtr 
are  present.  Carcinoma  of  the  navel  may  also  occur  secondary  to  cancer  of  the 
stomach,  intestine, or  uterus, either  by  direct  extension  or  metastasis.  The  niiorfh 
scopical  characters  of  the  tumor  will  indicate  the  character  of  the  primary 
growth. 


CHAPTER    XXTV 
THE  PERITONKUM 

General  Considerations. — The  peritoneum  lines  the  abdominal  cavity,  form- 
by  far  the  largest  serous  sac  in  the  hody,  its  surface  being  about  equal  in 
\  to  that  of  the  general  integument.  The  membrane  is  reduplicated  over  the 
face  of  the  abdominal  and  \\e\v\c,  viscera  in  such  a  manner  that  certain 
■ins  receive  almost  a  complete  covering  of  peritoneum  (jejunum,  ileum, 
isverse  colon,  stomach) ;  in  others,  the  covering  is  only  partial  (duodenum, 
im,  bladder)  ;  in  still  others,  the  organ  simply  lies  in  contact  with  this 
nbrane,  which  passes  smoothly  across  its  surface  (kidney).  The  anatom- 
details  are  mentioned,  when  necessary,  under  the  injuries  and  diseases  of 
separate  organs.  The  opposed  }XJritoneal  surfaces  lie  everywhere  in  contact; 
ipillary  space  merely  exists  between  them.  The  surface  is  covered  by  flat 
othelium.  On  the  abdominal  wall,  peritoneum  is  but  loosely  attached  to 
surrounding  tissues;  the  same  is  true  of  the  bladder,  much  of  the  intes- 
S  and  stomach.  Its  reflection  over  certain  solid  organs — liver  and  spleen — 
irmly  adherent  to  the  underlying  connective-tissue  capsule  of  these  viscera. 
ttie  male  the  peritoneum  is  a  closed  sac  (stomata  having  lieen  described  by 
le  obst^rvers  as  existing  in  the  jx^ritoneum  coviTing  the  diaphragm).  In  the 
lale  the  ojien  ends  of  the  Fallopian  tubes  afford  communication  with  the 
^ior  of  the  uterus,  and  infectious  processes  rea<lily  spread  from  the  uterus 
I  tul)es  to  the  peritoneum.  Various  physiological  recesses,  folds,  bands,  and 
ices  exist  in  the  i)eritoneum,  scmie  of  which  are  important  in  relation  to 
<]iagnosis  of  hernia  and  intestinal  obstruction,  as  wtH  as  to  the  spread  and 
unulation  of  inflammatory'  exudates.  They  will  Ik?  mentioned  under  appro- 
ve headings.  The  intimate  relation  of  the  i)eritoneum  to  the  abdominal 
tns  is  very  important  surgically.  Injuries  of  the  |x»ritoneum  usually  involve 
viscera,  and  diseases  of  the  viscera  quite  commonly  extend  to  the  peri- 
Mim;  indeed,  diseases  beginning  in  the  peritoneum  itself  are  exceedingly 
i  as  compared  with  those  beginning  in  adjacent  structures  and  extending 
he  peritoneum.  When  disease  of  a  septic  character  penetrates  one  of  the 
ominal  viscera  and  invades  the  peritoneum,  the  clinical  picture  is  quite 
imonly  changed  with  great  suddenness.  The  symptoms  caused  by  inflam- 
ion  of  the  peritoneum  entin^ly  overshadow  in  gravity  and  importance  those 

sed  by  the  original  lesion  of  the  visciis. 
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Sources  of  Infection  of  the  Peritoneum. — Infection  of  the  peritonenin  ory^,;,^ 
tlirougli  wtmnds  and  inflammations  of  tlic  abdominal  wall.  ^Iiich  mun*  <•,,;;.. 
monly,  through  wounds,  inflanmiations,  and  j)crforative  lesions  of  the  alinnn. 
tary  tract;  of  these,  the  most  frequent  source  is  the  vermiform  apiK'n^lix. 
Among  other  frequent  sources  are  pej)tic  nlcers  of  the  stomach  and  <ln<Mlfiiniii: 
typhoid  ulcers  of  the  ileum  ;  tul)erculous  and  cancerous  ulcerations  of  the*  c^'cuin; 
tuberculous,  syphilitic,  and  cancerous  ulcerations  of  the  sigmoi<l  ih-xiiro  ninl 
transverse  colon.  A  foreign  l>ody  in  the  intestine  may  cause  iilcerntion  jui.l 
jx?rforation.  Distended  bowel  al)ove  the  seat  of  a  stricture  may  l»e  tlio  s^at 
of  ulceration  and  [x^rforation,  due  to  pressure.  Infection  also  occurs  tlir.nij»li 
strangulated  and  partly  or  wholly  gangrenous  coils  of  intestine,  in  ca^s  of 
strangulated  hernia,  volvulus,  strangulation  by  bands,  intussuscei)tion ;  tliMti;»h 
suppurative  or  necrotic  lesions  of  the  glandular  organs  of  the  belly — liver,  hile 
passages,  pancreas,  spleen,  kidney,  and  ureter;  through  the  tissues  of  the  \\Wt\k 
in  septic  infections  of  that  organ  by  way  of  the  lymph  canals;  throii«rli  ilie 
open  mouths  of  the  Fallopian  tul)es,  and  through  infections  of  the  nvnrv; 
through  infectious  lesions  of  the  bladder,  prostate,  seminal  vesicles,  an<l  sjl^»^ 
matic  cord ;  through  lymph  vessels  and  Ijiuph  glands  of  any  of  the  ]KA\'k  or 
abdominal  organs;  through  infected  thrombi  or  emboli  of  arteries  an<I  veins 
of  the  abdomen;  through  inflammatory  processes  of  the  pleura,  vtTtelmi,  nr 
pelvic  bones.  Cases  of  hematogenous  infection  of  the  peritoneum  with  pvrv 
genic  microbes — i.  e.,  cases  of  so-called  idiopathic  j)eritonitis,  with  no  discov- 
erable lesion  which  might  account  for  the  infection,  are  so  rare  that  their 
existence  is  doubtful. 

Bacteria  Causing  Peritonitis. — Streptococcus  pyogenes  is  the  most  fm^uent 
as  well  as  the  most  dangerous  invader  of  the  peritoneum ;  staphylococcus  is  fe 
common.  The  saprophytes  of  the  intestine  (Bacillus  coli  communis)  jirc  regu- 
larly present  in  i)erforative  lesions  of  the  alimentary  tract.  The  growth  of 
this  form  is  so  vigorous  that  other  bacteria  may  disap]x?ar,  so  that,  whon 
at  the  time  of  operation  a  culture  is  taken  from  the  exudate,  bacilhi?  n»li 
nuiy  Ix^  the  only  germ  found,  the  original  infection  having  been  causc<l  ]H'r- 
hai)s  by  streptococcus  or  some  other  organism.  Among  other  bacteria  ftniinl 
in  cases  of  jxjritonitis  are  tlie  pneumococcus.  Bacillus  typhosus,  ami  the 
gonococcus. 

infection  with  tulxTcle  bacilli  may  occur  as  a  part  of  a  general  tul)ercul«isi? 
or  as  a  localiz<Ml  process.  (Sckj  Tuberculous  Peritonitis.)  A])parently  hemat- 
ogenous inf(»ction  of  the  peritoneum  wnth  pneumoctK'cus  occasionally  o(r\\r< 
as  a  complication  of  pneumonia.  Peritonitis  is  occasionally  observed  in  acute 
articular  rheumatism,  probably  a  septic  disease. 

Behavior  of  the  Peritoneum  when  Exposed  to  Infection  and  Tranma.— The 
surface  of  the  j)eritoneum  is  very  large,  its  absorbing  ]x>wer  is  very  great,  an<l 
fluids  are  taken  uj)  from  its  surface  wMth  extrar ordinary  rapidity.  The  n^pnra- 
tive  j>ower  of  tlie  p(»ritoneum  exeee<ls  that  of  any  other  structure,  and  n'pair 
is  very   ra[)id.      These   facts  have   a   liearing  upon  the  course   of  jieritoncal 
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injuries  and  infections.  When  exposed  to  septic  irritation  the  peritoneum 
reacts  speedily,  throwing  out  an  abundant  exudate  of  serum,  fibrin,  or  pus, 
or  a  combination  of  these  ingredients.  The  fibrous  exudate  is  often  abundant 
and  serves  to  cause  agglutination  between  opposed  peritoneal  surfaces,  thus 
limiting  the  spread  of  infection  more  or  less  completely.  It  has  been  demon- 
strated that  the  normal  peritoneum  is  capable  of  absorbing,  and  thus  dispos- 
ing of  considerable  quantities  of  bacteria  and  their  toxins  without  any  inflam- 
matory reaction.  If  the  peritoneum  is  wounded,  bruised,  or  unduly  irritated, 
mechanically  or  chemically,  as  by  rough  handling  or  the  action  of  chemical 
antiseptics,  or  if  foreign  bodies  are  present,  such  as  masses  of  blood,  frag- 
ments of  contused  or  dead  tissue,  masses  of  fibrin,  a  piece  of  gauze,  etc.,  thus 
constituting  a  dead  space,  in  which  bacteria  may  flourish,  this  power  of 
absorbing  and  destroying  the  bacteria  is  lost  or  decidedly  impaired.  Infec- 
tion and  inflammation  of  the  peritoneum  follow.  The  character  and  course 
of  the  inflammation  varies  widely  in  different  cases,  being  modified  by  fac- 
tors, some  of  which  we  shall  presently  discuss.  It  will  be  convenient  for 
purposes  of  classification  to  divide  peritonitis  into  several  generally  recog- 
nized types: 

I.  Peritonitis  caused  by  pyogenic  and  saprophytic  germs. 

1.  Peritoneal  sepsis;  diffuse  septic  peritonitis. 

2.  Progressive  purulent  peritonitis,  with  putrid  decomjwsition. 

3.  Progressive  fibrino-purulcnt  peritonitis. 

4.  Localized  peritonitis. 

5.  Chronic  peritonitis:  (a)  empyema  of  the  peritoneum;  (6)  chronic  adhe- 
sive peritonitis. 

IT.  Aseptic  peritonitis. 

III.  Tuberculous  peritonitis. 

The  severer  forms  of  peritonitis  are  distinguished  by  their  progressive 
characier  and  by  the  pronounced  septic  symptoms  accompanying  them.  The 
process  tends  to  advance  and  to  involve  a  large  extent  of  peritoneum — i.  e.,  to 
become  diffuse  or  general,  and  rapidly  to  destroy  life  by  septic  absorption  and 
by  producing  intestinal  paralysis.  The  several  types  can  be  differentiated 
clinically  from  the  localized  form  in  which  a  small  or  moderate  area  of  the 
peritoneum  only  is  inflamed,  the  spread  of  the  process  being  prevented  by  firm 
adhesions.  It  is  to  be  borne  in  mind  that  a  process  at  first  distinctly  localized 
may  suddenly  or  gradually  become  diffuse.  The  fibrinous  barriers  may  be 
invaded  by  pyogenic  germs  and  liquefied,  permitting  a  sudden  or  gradual  spread 
of  septic  material  into  the  noninfected  portion  of  j^ritoneum.  It  is  not  always 
possible  to  distinguish  the  more  severe  types  one  from  the  other.  Indeed,  one 
may  find,  upon  opening  the  abdomen,  that  several  processes  coexist.  In  one 
part  of  the  belly  a  hwalizod  abscess  filled  with  stinking  pus,  and  shut  off  by 
adhesions;  in  another,  a  diffuse  and  spreading  fibrino-punilent  exudate;  in  a 
third,  a  cloudy  serous  effusion  containing  red  and  white  blood  cells;  in  a  fourth, 
fibrin  alone  in  thick  flakes  and  masses ;  in  a  fifth,  slightly  cloudy  serum,  which 
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may  be  sterile.  The  inflamed  coils  of  giit  have  lost  their  luster;  they  are  deep 
red,  swollen,  and  edematous,  coated  here  and  there  with  flakes  of  fibrin ;  usu- 
ally distended,  and  temporarily  or  permanently  paralyzed. 

The  character  and  course  of  the  inflammation  in  the  given  case  depends 
upon  a  number  of  conditions.  Sudden  jxjrforations  or  ruptures  of  th-  ali- 
mentary canal,  or  sudden  pouring  out  of  septic  material,  from  a  gangrenous 
or  i)urulent  focus,  so  that  a  large  dose  of  virulent  bacteria  and  their  toxim 
is  thrown  at  once  into  the  peritoneal  space,  is  usually  followed  by  an  intense 
and  rapidly  progressive  peritonitis,  or  by  an  acute  septic  intoxication,  result- 
ing in  collapse  and  death,  before  much  inflamruatory  reaction  has  ooouned. 
In  the  latter  case  the  amount  of  exudate  is  small,  of  thin  sero-purulent  f»r 
bloody  character,  sometimes  browTi  in  color,  and  putrid.  Xo  adhesions  are 
formed,  and  the  septic  material  is  freely  and  rapidly  diffused  throughout  the 
abdominal  cavity.  The  peritoneum  is  dull  but  not  notably  swollen  nor  rtMlJenwI. 
Scattered  flakes  of  fibrin  may  be  present.  The  patient  is  suddenly  seized  with 
an  excruciating  pain  in  the  abdomen;  sometimes  general;  sometimes  referred  to 
the  umbilicus;  sometimes  to  the  seat  of  the  perforation.  The  belly  is  flat  or  re- 
tracted (the  scaphoid  abdomen)  ;  the  muscles  of  the  abdominal  wall  are  of  board- 
like hardness ;  general  abdominal  tenderness  is  present.  The  temperature  may 
be  elevated,  normal,  or  subnormal.  The  pulse  is  rapid,  feeble,  and  compressible. 
The  face  is  pinched.  The  extremities  are  cold.  Repeated  vomiting  occurs.  Tlie 
patient  passes  into  a  condition  of  collapse,  from  which  he  does  not  rally,  and  dies 
within,  perhaps,  twenty-four  hours  or  less,  from  the  time  of  general  invasion 
of  the  peritoneum.  This  type  of  the  disease  is  commonly  called  "  ixritoneal 
sepsis."  It  is  seen  more  often  from  the  sudden  rupture  of  a  gangrenous  appen- 
dix than  from  any  other  cause.  The  symjitoms  are  due  to  septic  absorption 
rather  than  to  the  inflammation  of  the  peritoneum. 

Recent  experiments  performed  on  rabbits  in  the  pathological  lal>oratorv  of 
the  Cornell  University  Medical  College  are  interesting  in  this  conne(»ti(>n:  It 
was  found  that  after  the  injection  of  pure  cultures  of  virulent  pyogenic  niieroliea 
into  the  peritoneal  cavity,  blood  cultures,  taken  five  minutes  after  the  injec- 
tion had  been  made,  showed  the  micro-organisms  present  in  abundance  in  the 
circulating  blood.  Thus  it  may  well  he  that  the  condition  tve  have  been  accm- 
tamed  to  regard  as  due  to  the  absorption  of  bacterial  toxins  from  the  pcrilo- 
neum  is,  in  fact,  a  true  septicemia. 

It  has  been  found  that  during  starvation  the  bacterial  flora  of  the  intestine 
are  diminished  in  numl)er.  Moreover,  the  bacteria  are  less  numerous  in  the 
upper  than  in  the  lower  portion  of  the  intestine.  Perforation  lesions,  then, 
which  occur  when  the  intestine  is  nearly  empty,  and  lesions  which  occur  in  the 
upper  part  of  the  small  intestine  and  stomach,  might  l)e  expected  to  produce 
a  somewluit  less  violent  peritonitis  than  when  the  intestine  was  full  and  the 
lesion  h>w  down.  Exjx»rionce  shows  that,  in  some  cases,  at  least,  this  exjiecta- 
ti(m  is  realized  to  this  extent,  that  such  jx^rforations,  w^hen  followed  by  exten- 
sive extravasation  of  the  contents  of  the  stomach  or  duodenum^  are  not  attended 


PERITONITIS  709 

by  profound  septic  symptoms  nor  by  intense  inflammation  of  the  peritoneum 
lor  several  hours. 

Progressive  Purulent  Peritonitis  with  Putrid  Decomposition  of  the  Exu- 
date.— Progressive  purulent  peritonitis  with  putrid  decomposition  of  the  exudate 
occurs  when  saprophytes  are  associated  with  the  pyogenic  cocci.  Stinking  gases 
may  be  formed  in  the  exudate.  The  most  intense  and  violent  cases  of.  perito- 
nitis are  caused,  as  a  rule,  by  the  strepto(»occus.  The  staphyloc*occus  appears 
to  be  less  virulent.  Cases  in  which  bacillus  coH  alone  are  found  are,  in 
my  experience,  attended  by  an  abundant  exudate,  but  not  the  most  violent 
sepsis.  The  pneumococeus  is  also  not  very  virulent.  Cases  of  gonorrheal 
peritonitis  usually  remain  localized  in  the  lower  part  of  the  abdomen,  but 
not  always. 

If  perforation,  or  invasion  of  the  peritoneum  takes  place,  not  suddenly  but 
slowly,  a  plastic  exudate  of  fibrin  will  be  thrown  out  from  the  inflamed  serous 
surface  and  adhesions  formed,  such  that  the  spread  of  septic  material  in  the 
belly  is  delayed  or  prevented.  If  such  adhesions  are  inadequate  the  septic 
process  spreads,  slowly  or  rapidly,  involving  one  area  after  another,  so  that 
communicating  or  apparently  separate  loculi — containing  pus  more  or  less  com- 
pletely walled  off  by  fibrinous  adhesions — are  formed  in  different  portions  of 
the  belly.  Marked  distention  of  the  abdomen  is  often  present  in  these  cases. 
The  amount  of  exudate  is  commonly  large  (progressive  fibrino-purulent  perito- 
nitis). The  spread  of  the  infection  tends  to  follow  certain  fairly  definite 
routes — for  example,  infection  beginning  in  the  right  iliac  fossa  tends  to 
follow  the  outer  surface  of  the  ascending  colon  to  the  imder  surface  of  the 
liver.  To  follow  the  anterior  surface  of  the  ascending  colon,  and  infect  the 
under  surface  of  the  diaphragm  and  the  upper  surface  of  the  liver.  To  travel 
downward  to  the  true  pelvis,  thence  to  follow  the  rectum  and  sigmoid  flexure 
upward  in  the  direction  of  the  spleen.  The  mesentery  of  the  small  intestine 
acts,  to  some  extent,  as  a  barrier  to  the  direct  crossing  of  the  abdomen.  Adhe- 
sions between  the  omentum  and  the  abdominal  wall  may  prevent  the  infection 
of  the  transverse  colon  and  the  stomach.  In  the  same  way  the  omentum  may 
protect  the  small  intestine  when  the  infection  has  proceeded  from  the  upper 
part  of  the  belly. 

In  some  of  the  cases  of  progressive  purulent  jx^ritonitis  the  patient  is  not 
8een  until  the  process  has  iHTomc  fairly  generalized.  Such  a  ccmdition  may 
follow  a  blow  or  kick  upon  the  abdominal  wall — for  example,  with  rupture  of 
the  intestine  and  the  escajK*  of  intestinal  contents,  in  quantity,  into  the  peri- 
tf^neal  cavity.  Suppose  the  i)atient  to  have  survived  for  twenty-four  hours. 
He  will  be  found  with  a  rigid  and  distended  belly.  The  general  symptoms  are 
ftose  of  profoimd  sepsis.  V\um  opening  the  abdomen,  a  gush  of  material 
'Ambling  pea  soup  esca|)es  under  tension.  Tlu»  exu<late  consists  of  rather 
^tin  pus,  mixed  with  flakes  of  fibrin  and  intestinal  contents.  A  foul  odor  and 
8*8  may  or  may  not  l^e  present.  The  intestinal  coils  are  everywhere  distended. 
7he  peritoneum  ia  dull^  coated  with  flakes  of  fibrin^  in  some  places  reddened^ 
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edematous,  and  swollen.     There  are  no  separate  loculi  of  pus ;  the  exudate  is 
found  free  in  all  accessible  portions  of  the  abdomen. 

General  and  Local  Symptoms  of  Diffuse  Purulent  Peritonitis, 
Considered  in  Detail. — All  the  forms  of  diffuse  purulent  peritonitis,  from 
whatever  cause,  present  a  similar  clinical  picture.  In  some,  and  those  the 
most  rapidly  fatal,  the  symptoms  of  septic  intoxication  predominate;  the  local 
lesions  and  symptoms  do  not  have  time  to  develop  fully  before  death  occurs 
(peritoneal  sepsis).  In  others  a  slowly  or  rapidly  spreading  local  lesion  pro- 
duces marked  local  signs  and  symptoms,  and,  in  some  cases,  such  a  lesion  is 
associated,  for  a  time  at  least,  with  only  moderate  symptoms  of  septic  intoxica- 
tion (progressive  fibrino-purulent  peritonitis). 

Some  cases  of  diffuse  peritonitis  will  have  been  preceded  by  a  localized  peri- 
tonitis from  an  acute  suppurative  appendicitis,  for  example.  In  others,  dis- 
turbances of  function  of  some  special  organ  will  be  followed  by  perforation 
(ulcer  of  the  stomach).  In  others,  a  general  disease  will  exist  (typhoid  fever). 
In  still  others,  the  attack  may  suddenly  appear  in  an  individual  apparently 
in  good  health  (ulcer  of  the  duodenum).  Upon  the  advent  of  peritonitis  defi- 
nite symptoms  appear  at  once.  The  constant  symptoms  are  abdominal  pain 
and  vomiting.  The  distinctive  signs  are  tenderness  and  rigidity  of  the  abdom- 
inal wall.  Frequently  accompanying  the  onset  of  abdominal  pain  there  is 
vomiting,  occasionally  chilly  sensations,  rarely  a  chill.  The  patient  looks  ill 
at  once.  He  can  scarcely  stand  upright,  and  lies  down  on  his  back  as  soon  as 
may  be.  The  expression  of  the  face  is  disturbed,  anxious,  and,  at  first,  often 
flushed ;  later,  as  the  disease  progresses,  the  features  become  pinched  and  drawn; 
as  death  approaches  there  is  cyanosis.  In  order  to  diminish  the  tension  of  the 
abdominal  muscles,  the  patient  lies  on  his  back  with  his  knees  and  thighs  flexed. 
He  makes  no  movement  which  will  disturb  the  abdomen,  but,  being  in  pain  and 
restless,  he  may  move  his  hands  and  arms  frequently.  He  breathes  as  quietly 
as  he  may,  the  respirations  are  superficial  and  increased  in  frequency.  Later, 
when  the  distended  intestines  push  the  diaphragm  upward,  breathing  is  still 
more  distinctly  thoracic,  superficial,  and  rapid;  sometimes  gasping  as  the  dis- 
ease becomes  far  advanced.  The  voice  is  weak,  and  may  be  hoarse.  In  bad 
cases  the  tongue  is  coated,  dry,  and  brown;  sordes  may  be  present  on  the  lip 
and  teeth. 

Fuhe. — In  cases  of  peritoneal  sepsis  the  pulse  is  that  of  shock,  not  neces- 
sarily very  rapid,  but  weak,  thready,  and  compressible.  In  cases  of  oniinary 
progressive  peritonitis  the  pulse  shows  a  continual  increase  in  rapidity  as  \rell 
as  a  j)eculiar  want  of  volume  and  tension.  The  pulse  during  the  earlier  stag« 
of  the  disease  may  Ix)  110  to  120  or  more  beats  a  minute.  The  sensation  fiven 
to  the  finger  is  that  the  pulse  wave  is  small.  As  death  approaches  the  p«l* 
becomes  too  rapid  to  count. 

Temperature. — There  is  nothing  characteristic  about  the  temperature  of 
peritonitis.  In  the  worst  cases,  following  the  sudden  flooding  of  the  system 
with  septic  material,  a  subnormal  temperature  is  the  rule.     If  the  patient  sur 
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vives  for  a  day,  an  ordinary  temperature  curve  of  septicemia  may  be  noted, 
up  and  down  at  irregular  intervals.  In  cases  of  progressive  peritonitis  a  mod- 
erate or  considerable  rise  of  temperature,  such  as  is  seen  in  any  septic  condition, 
is  observed.  The  important  point  to  hear  in  mind  is  that  the  height  of  the 
temperature  hears  no  necessary  relation  to  the  gravity  of  the  disease,  except 
that  a  subnormal  temperature  is  a  had  omen.  Often  the  tem[)erature  remains 
fairly  low  while  the  pulse  grows  more  and  more  rapid. 

Cerebration, — In  some  of  the  rapidly  fatal  cases  the  patient  may  be  rather 
dull  from  the  beginning;  the  benumbing  effect  of  septic  poisoning  may  cause 
lim  to  feel  but  little  pain.  He  will,  however,  look  ill.  Rigidity  of  the  abdo- 
men will  be  present.  Ordinarily  the  mind  remains  clear  until  near  the  end, 
"when  delirium  or  stupor  may  occur.  It  sometimes  hapi)ens  that  a  patient  who 
is  doing  very  badly,  and  has  suffered  much  from  pain,  dyspnea — due  to  disten- 
tion— and  painful  vomiting,  becomes  benumbed  as  death  approaches  and*  feels 
relatively  well. 

Leucocytosis. — In  peritoneal  sepsis,  such  as  follows  rupture  of  a  gangrenous 
appendix,  no  increase  in  the  number  of  w^iite  cells  in  the  blood  may  take  place 
throughout  the  disease.  In  ordinary  cases  of  advancing  peritonitis  a  moder- 
ate or  considerable  leucocytosis  is  the  rule.  The  diflereiitial  count  should 
always  be  made,  since  a  relative  increase  in  the  polymorpho-nuclear  forms  is 
more  significant  than  a  mere  general  increase  in  white  cells.  Thus,  while  a 
leucocyte  count  of  10,000  to  12,000  has  no  marked  weight  in  establishing  the 
diagnosis,  a  relative  increase  of  the  polymorpho-nuclear  cells  to  eighty  or  eighty- 
five  per  cent  in  such  a  count  is  strongly  suggestive  of  a  suppurative  process. 
The  value  of  the  differential  count  in  doubtful  cases  of  beginning  suppurative 
appendicitis  has,  in  my  experience,  been  considerable.  When  a  localized  |)eri- 
tonitis  results  in  a  walled-oflF  abscess  the  leucocytes  may  diminish  to  normal, 
to  increase  again,  temporarily,  after  the  abscess  is  opened.  (Sec,  also,  Appen- 
dicitis.) 

Anorexia, — There  is  absolute  loss  of  appetite  in  cases  of  diffuse  |ieritonitis; 
the  stomach  refuses  all  food.  Solids  or  fluids  swallowed  are  either  vomited  at 
«ice  or  after  a  longer  or  shorter  interval.  Great  thirst  is  commonly  present. 
The  Urine. — The  urine  is  diminished  in  quantity  and  high-colored.  Indi- 
can  is  often  present  in  considerable  quantity,  as  well  as  a  small  amount  of 
albumen.  When  the  peritoneal  covering  of  the  bladder  is  inflamed  there  is 
either  painful  urination  or  retention  of  urine.  If  a  considerable  exudate  com- 
presses the  bladder  there  will  be  a  frequent  desire  to  urinate. 

Pain  in  Peritonitis. — Abdominal  pain  is  one  of  the  most  constant  symp- 
toms of  all  the  forms  of  acute  peritonitis.  In  perforative  lesions — traumatic 
Or  pathological — the  escape  of  putrid,  fecal,  or  jnirulent  material  into  the  b(»lly 
U  followed  by  pain  of  an  intense  and  alarming  character.  The  pain  may  be 
^ferred  distinctly  to  the  site  of  the  perforation  at  (mce,  or  pain,  at  first  dif- 
ftsed,  may,  later,  be  referred  to  some  particular  point  after  sf^veral  hours. 
Thus  a  perforated  ulcer  of  the  stomach  h  usually  accompanied  by  pain  in  the 
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epigastrium ;  ulcer  of  the  descending  portion  of  the  duodenum  by  a  pain  re- 
ferred to  a  point  to  the  right  of  tlie  median  line,  and  at  a  level  midway  between 
the  navel  and  the  ensiform  cartilage.  A  perforated  typhoid  ulcer  by  pain 
referred  to  the  lower  right  quadrant  of  the  belly  or  to  the  lower  half  of  the 
belly.  An  inflammation  of  the  appendix  is  accompanied  by  pain  which  may 
be  referred  to  the  right  iliac  fossa,  at  once,  or,  perhaps  more  commonly,  is  at 
first  a  general  pain  or  is  felt  around  the  umbilicus  or  in  the  epigastrium,  and 
only  after  some  hours  is  referred  to  the  appendical  region.  Peritonitis  con- 
nected with  the  uterus,  tubes,  and  ovaries  is  regularly  referred  to  the  lower 
part  of  the  belly.  If  a  single  ovary  or  tube  are  at  fault,  the  pain  will  often 
be  distinctly  unilateral.  In  peritonitis  arising  from  the  gall-bladder,  the  pain 
is  usually  referred  to  the  low^r  border  of  the  ribs  at  the  edge  of  the  rectus 
muscle  on  the  right  side.  Sometimes  to  a  point  lower  down,  or  to  the  whole 
right  half  of  the  belly.  Only  rarely  is  the  pain  of  peritonitis  referred  to  the 
side  of  the  belly  opposite  to  the  lesion. 

The  location  of  the  pain  is  thus  a  useful  guide  to  the  original  lesion  in 
many  instances  during  the  earlier  hours  of  the  disease.  Later,  when  a  la^ 
area  is  involved,  pain  is  usually  generalized,  and  is  rarely  of  much  diagnostic 
value  as  an  indication  of  the  scat  of  the  original  focus.  There  remain  a  few 
cases,  both  of  diffuse  and  localized  peritonitis,  in  which  pain  is  not  a  striking 
symptom.  In  cases  of  }x»ritoneal  sepsis,  w-ithout  much  inflammatory  reaction 
on  the  part  of  the  peritoneum  and  intense  septic  poisoning,  pain  is  occasionally 
slight  or  almost  absent  The  pain  of  peritonitis  is  generally  continuous,  but  i3 
rendered  worse  by  movement.  Efi'orts  to  move  the  bowels  by  purgatives  or 
enemata,  changing  the  position  in  bed,  the  acts  of  urinating,  vomiting,  the  hic- 
cough, all  increase  the  pain. 

Tenderness, — A  diagnostic  sign  of  much  value  is  localized  and  general 
abdominal  tenderness.  In  well-developed  cases  of  diffuse  peritonitis  this  sign 
is  so  marked  that  no  formal  examination  is  necessary  to  elicit  it.  The  patient 
protects  his  abdomen  from  movement  and  pressure  by  every  possible  means; 
even  the  weight  of  the  liedclothes  or  an  abdominal  dressing  is  complained  of, 
the  weight  of  the  hand  anj-where  on  the  abdomen  causing  increased  pain.  Under 
these  conditions  palpation  of  the  abdomen  gives  little  additional  information. 
In  the  early  stages,  before  perforation  has  occurred,  or  while  the  process  is 
still  localized,  the  signs  of  local  tenderness,  properly  elicited,  are  of  great  diag- 
nostic  aid. 

Palpation, — Palpation  is  carried  out  in  two  ways:  The  flattened  palm  is 
placed  gently  \\\yon  the  abdomen,  and  the  fingers  quickly  flexed  at  intervals, 
as  the  hand  slides  from  one  part  of  the  belly  to  another.  If  inflamed  perito- 
neum lies  immediately  l)eneath  the  hand,  the  patient  will  wince  and  complain 
of  pain.  During  this  manipulation  the  surgeon  readily  appreciates  through  his 
muscular  sense  the  comparative  degree  of  resistance  offered  to  pressure  by  the 
muscles  of  different  parts  of  the  abdominal  wall.  A  distinct  rigidity  over  one 
quadrant  of  the  belly  combined  with  localized  tenderness  is  strongly  suggestive 
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if  an  underlying  peritoneal  irritation.  As  a  differential  sign  between  perito- 
litis  in  its  early  stages  and  functional  disturbances  of  the  intestine  and  other 
onditionSy  to  be  mentioned  later,  it  is,  I  believe,  the  most  valuable  sign  we 
now.  If  a  subcutaneous  injury  with  contusion  of  muscles  exists,  muscular 
igidity  will  also  be  present ;  such  rigidity  is  apt  to  be  confined  to  the  injured 
rea.  If  such  rigidity  slowly  or  suddenly  increases  in  extent  it  is  probably 
lue  to  the  spread  of  peritoneal  irritation.  In  well-developed  diffuse  peritonitis 
he  abdominal  wall  is  everywhere  rigid. 

Point  Pressure, — Another  method  of  eliciting  tenderness  is  by  what  is  com- 
monly known  as  point  pressure.  The  end  of  the  forefinger  is  used  to  depress, 
more  or  less  deeply,  different  parts  of  the  abdominal  wall.  In  this  manner  it 
is  often  possible  to  locate  quite  accurately  a  point  of  greatest  tenderness ;  this 
will  often  correspond  to  the  site  of  some  particular  organ,  or  portion  of  an 
organ,  and  in  most  cases  indicates  the  origin  or  seat  of  the  peritoneal  infection. 
This  method  is  especially  valuable  when  the  lesion  is  deeply  placed,  as  in  dif- 
ferentiating between  an  affection  arising  in  the  pyloric  end  of  the  stomach 
or  duodenum  and  appendicitis ;  or  the  latter  condition  and  a  lesion  of  the  tube 
or  ovary.  The  valu^  of  the  sign  depends  partly  upon  the  fact  that  the  seat  of 
the  referred  pain  does  not  always  correspond  to  the  situation  of  the  lesion. 
For  example,  the  pain  of  appendicitis  is  often  referred  to  the  epigastrium 
or  umbilicus ;  periovaritis,  etc.,  to  the  costal  border ;  a  kidney  lesion  to  the 
course  of  the  ureter,  the  bladder,  the  testes,  even  to  the  glans  penis,  etc.  The 
rign  will  be  referred  to  under  Diseases  of  Special  Organs. 

Vomiting, — Vomiting  is  one  of  the  most  constant  symptoms  of  acute  peri- 
tonitis, both  diffuse  and  localized.  It  is  regularly  present  early  in  the  disease, 
except  under  special  conditions  to  be  mentioned  later.  Preceding  or  accom- 
panying the  abdominal  pain,  the  patient  vomits  the  contents  of  his  stomach. 
If  the  process  advances  or  becomes  diffuse  the  vomiting  is  repeated  at  fre- 
juent  intervals.  The  vomited  matters  consist,  at  first,  of  the  food  previously 
rwallowed,  then  of  bile-stained,  watery  fluid,  and  mucus.  The  attacks  of  vomit- 
ng  are  at  first  violent  and  intensely  painful.  As  the  disease  progresses,  the 
character  of  the  vomiting  changes  to  a  sort  of  spontaneous  overflow  from  the 
stomach,  accomplished  without  apparent  muscular  effort  or  retching;  the  vom- 
ted  material  suddenly  pours  out  of  the  patient's  mouth  without  warning.  In 
>ad  cases  of  septic  peritonitis,  the  vomit  assumes  a  coffee-ground  character, 
ind  is  of  gloomy  significance.  When  the  intestines  l)ecome  paralyzed  the  accu- 
nulation  of  fermenting  material  distends  the  paralyzed  gut  and  flows  mechan- 
ically into  the  stomach ;  the  vomit  may  then  have  a  dark-brown,  green,  or  black 
X)lor,  and  a  fecal  odor,  as  in  intestinal  obstruction.  When  coffee-ground 
remit  occurs  after  injuries  to,  or  operations  upon,  the  stomach,  it  may  be  due 
o  bleeding  from  the  stomach  wound,  and  is  not  then  necessarily  of  bad  sig- 
lificance. 

Absence  of  vomiting  is  noted  in  some  cases  of  gangrenous  appendicitis  with 
lerforation,  and  in  other  cases  of  peritoneal  sepsis.    If  life  is  prolonged,  so  that 
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the  peritoneum  reacts  to  the  poison  and  becomes  inflamed^  vomiting  will  then 
occur.  In  a  few  cases  of  peritonitis  following  wounds  and  perforations  of  the 
stomach  there  may  be  no  vomiting. 

Hiccough. — A  distressing  and  painful  symptom  of  acute  diffuse  peritonitis 
Between  the  acts  of  vomiting,  reflex  spasm  of  the  diaphragm  causes,  in  many 
cases,  frequent  hiccough.  I  have  observed  it  most  often  after  wounds  and  per 
forations  of  the  stomach.     It  may  occur  in  any  case  of  extensive  jieritonitis. 

Tymi>anHeSy  Meleorism — Distention  and  Paralysis  of  the  Bowel. — In  tlioae 
speedily  fatal  cases  of  peritoneal  sepsis  followed  by  death  in  a  few  hours  with 
but  little  true  jwritonitis,  the  belly  is  often  flat  or  retracted ;  if  the  patient  su^ 
vives  a  day,  the  lx?lly  will  become  distended.  In  localized  peritonitis — resulting 
in  a  walled-off  abscess — distention  may  be  slight  In  all  cases  of  progressive 
and  diffuse  purulent  peritonitis  distention  of  the  bowels  with  gas,  and  marked 
enlargement  of  the  abdomen,  is  regularly  present,  giving  a  tympanitic  note  on 
l^ercussion.  Upward  pressure  upon  the  liver  and  diaphragm  causes  dirainn- 
tion  or  loss  of  liver  dullness  and  dyspnea.  In  bad  cases  the  distended  bowel  is 
paralyzed,  its  contents  undergo  putrefactive  changes  wuth  the  production  of 
much  gas.  At  the  beginning  of  the  attack  there  may  be  one  or  more  diarrheal 
movements.  As  the  inflammation  becomes  diffuse,  and  the  wall  of  the  gut  infil- 
trated and  inflamed,  constipation  becomes  absolute.  During  the  earlier  stages 
ineffective  painful  peristaltic  movements  occur,  which  may  sometimes  \re  heard 
as  gurgling  sounds  through  a  stethoscope  placed  on  the  abdominal  wall;  later, 
they  are  abolished.  Thorough  paralysis  of  the  gut  is  not  recovered  from.  A 
free  movement  from  the  bowels  after  an  operation  for  peritonitis  is  a  cheering 
event  to  both  surgeon  and  patient.  Septic  peritonitis  following  abdominal 
operations  of  all  kinds  is  occasionally  attended  by  diarrhea  of  a  septic  cha^ 
acter.  Some  cases  of  puerperal  septicemia  complicated  by  peritonitis  are  accom- 
panied by  diarrhea  during  the  time  when  the  peritoneum  is  not  extensively 
inflamed. 

PiiYsirAT.  Signs  of  a  Peritoneal  Exudate. — Determination  of  the  pres- 
ence of  an  exudate  in  the  abdomen  by  palpation  and  percussion  is  possible  in 
some  cases  of  jx^ritonitis,  not  in  others.  As  stated,  in  peritoneal  sepsis,  the 
amount  of  exudate  is  often  small  and  gives  no  physical  signs  of  its  presence. 
In  cases  of  purulent  }x^ritonitis  of  a  rapidly  progressive  character  without 
the  formation  of  distinct  loculi  of  pus  walled  off  by  fibrin,  it  is  rarely  possible 
to  find  flatness  on  percussion  in  the  flanks,  indicating  the  presence  of  free 
fluid.  Flatness  here  may  be  found,  due  to  coils  of  gut  distended  by  fluid 
Rocking  motions  may  give  rise  to  splashing  sounds,  indicating  a  niLxture  of 
gas  and  liquid  in  the  gut  These  signs  are  of  but  slight  value  in  diagnosis. 
Pathological  and  traimiatic  perforations  of  the  stomach  and  intestine  are  some- 
times followed  by  the  escape  of  gas  into  the  peritoneum.  The  gas  tends  to 
accunmlate  in  the  upper  part  of  the  belly.  Absence  of  liver  dullness  may  thus 
be  caused. 

In  cases  of  jirogressive  fibrino-purulent  peritonitis  with  walled-off  loculi 
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^  pus,  and  in  cases  of  localized  peritonitis  with  the  formation  of  a  single 
rge  abscess,  or  a  massive  fibrinous  exudate,  a  distinct  sense  of  resistance, 
id,  in  some  cases,  a  sense  of  elastic  fluctuation  with  dullness  or  flatness  on  light 
ircussion,  may  be  present.  The  rigidity  of  the  abdominal  muscles,  and  the 
lin  caused  by  the  manipulation,  often  render  the  examination  unsatisfactory. 
nder  a  general  anesthetic  the  tense  muscles  are  relaxed,  and  it  is  often  easy 
map  out  a  definite  mass  of  variable  size  through  the  abdominal  wall.  Such 
mass  may  be  agglutinated  and  infiltrated  coils  of  gut  covering  or  inclosing 
1  abscess  cavity ;  tympanitic  resonance  will  then  l)e  present  over  the  tumor. 
t  may  be  an  inflamed  mass  of  omentum  alone,  or  inclosing  an  inflamed  appen- 
ix  and  an  abscess,  or  the  appendix  itself,  or  some  other  organ,  or  a  strangulated 
oil  of  gut,  or  a  distended  gall-bladder,  or  actually  an  abscess,  a  portion  of 
ibose  boundary  is  formed  by  the  abdominal  wall,  or  a  broken-down  new  growth, 
tc.  In  some  cases  the  surgeon  may,  from  concomitant  signs  and  symptoms, 
include  correctly  as  to  the  exact  nature  of  the  tumor;  in  others  he  cannot. 
[See  Diseases  of  the  Individual  Viscera.) 

Examination  Per  Rectum  or  Per  Vaginam. — Examination  per  rectum 
nrper  vaginam — one  or  two  fingers  being  introduced  for  the  purpose,  the  other 
band  being  used  to  palpate  the  abdominal  wall — should  never  be  omitted  in 
peritonitis  the  origin  of  which  is  doubtful.  Much  valuable  information  may 
ihns  be  obtained,  and  errors  avoided.  A  boggy  or  fluctuating  tumor  in  Doug- 
las's tul'de-sac;  lesions  of  the  uterus,  tubes,  and  ovaries;  of  the  bladder,  prostate, 
n*  seminal  vesicles;  and  many  other  conditions  may  be  found  or  eliminated. 

The  Aspirating  Needle  and  Trocar. — In  only  a  few  conditions  is  the 
iirgeon  justified  in  introducing  a  needle  or  trocar  through  the  abdominal  wall 
or  the  purpose  of  detecting  the  presence  or  character  of  an  acute  inflammatory 
Xndate  supposed  to  lie  within  the  cavity  of  the  peritoneum.  Xo  information 
I  thus  obtainable  which  cannot  be  obtained  more  certainly  and  with  far  less 
anger  through  a  small  incision.  Certain  intra-abdominal  organs  and  lesions 
ay  be  explored  with  a  needle  with  safety  under  certain  conditions  to  be 
ascribed,  notably  in  abscess  of  the  liver  and  subjihrenic  abscess.  The  explor- 
ig  needle  and  aspirating  syringe  are  very  rarely  used  by  experienced  surgeons 
►  explore  either  acute  or  chronic  intraperitoneal  lesions.  The  danger  of  leak- 
ge  of  septic  or  irritating  fluids  into  free  peritoneum  after  the  needle  is  with- 
rawn  is  great;  and  such  leakage  is  often  followed  by  fatal  sepsis  or  pcri- 
mitis. 

Danger  of  Delay  in  Operating  in  Cases  of  Localized  Peritonitis. — 
'he  diagnosis  of  a  beginning  acute  peritonitis  having  been  made,  it  is  impor- 
int  to  remember  that  we  cannot  tell  whether  the  process  will  remain  localized 
r  become  diffuse.  Postponement  of  operation  in  these  cases  thus  involves  very 
Tave  risks. 

Differential  Diagnosis. — A  nuinl)er  of  pathological  conditions  may  simu- 
ate  beginning  peritonitis.  When  diffuse  peritonitis  is  well  developed  it  is 
lot  likely  to  be  confounded  with  any  other  disease  except  acute  intestinal  obstruc- 
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tion,  since  the  former  may  follow  the  latter ;  and  peritonitis  is,  as  stated,  when 
diffuse,  commonly  associated  with  intestinal  paralysis  and  total  inability  to 
evacuate  the  bowels. 

Intestinal  Colic. — The  pain  is  intermittent,  or  varies  from  moment  to 
moment  in  intensity.  Abdominal  tenderness  is  absent;  firm  pressure  on  the 
abdomen  often  relieves  the  pain;  there  is  no  rigidity  of  the  abdominal  wall 
The  pulse  and  temperature  are  not  affected;  there  is  no  vomiting. 

Acute  Gastro-enteritis. — There  is  diarrhea  as  well  as  vomiting.  The  abdom- 
inal pain  and  tenderness  are  general.  There  is  no  localized  muscular  rigidity. 
There  may,  however,  be  fever  and  a  rapid  pulse.  Occasionally  the  leucocyte 
count  may  be  high,  the  differential  count  will  fail  to  show  a  marked  relative 
increase  in  the  polymorpho-nuclear  leucocytes.  I  have  found  the  following 
precaution  a  wise  one.  When  called  to  see  a  patient  who  has  an  attack  of 
abdominal  pain  and  vomiting^  the  physical  examination  being  negative,  see  and 
examine  that  patient  again  in  six  hoitrs^  and  visit  him,  at  suitable  intervals, 
at  least  tunce  during  the  following  day.  Give  no  morphin  until  sure  he  ha9 
or  has  not  beginning  peritonitis.  A  diagno>is  of  beginning  peritonitis  having 
been  made,  and  ojx^ration  decided  npon,  a  small  dose  of  morphin  may  be  given 
if  pain  is  excessive,  and  the  operation  is,  of  necessity,  delayed  some  hours. 

Nephritic  Colic. — The  pain  of  nephritic  colic  may  he  referred  to  the  alxlo- 
men  in  such  a  way  as  to  suggest  peritonitis.  There  is  often  vomiting.  As 
pointed  out  under  the  diagnosis  of  Renal  Calculus,  pain  radiating  into  the 
groin,  testis,  etc.,  is,  while  characteristic,  by  no  means  always  present  in  cases 
of  renal  calculus.  There  will  usr.ally  be  tenderness  on  deep  sudden  pressure, 
or  from  a  light,  quick  blow  over  the  last  rib,  when  a  stone  lies  in  the  pelvis 
of  the  kidney.  Urinary  signs  and  symptoms  should  l)e  sought  for — anuria, 
oliguria,  and  abnormal  ingredients,  es|x*cially  red  bloc^d  cells  in  the  nrine. 
Abdominal  distention  does  not  develop.  The  tenderness  and  rigidity  of  the 
abdominal  wall  are,  if  present,  confined  to  the  region  of  the  kidney,  or  are 
felt  along  the  course  of  the  ureter.  General  abdominal  tenderness  and  rigidity 
are  not  j)resent.  Careful  ol.servation  of  the  case  for  several  hours  usually 
enables  us  to  exclude  peritonitis  without  difficulty. 

Uremia. — Uremia  is  sometimes  associated  with  severe  abdominal  pain.  The 
local  signs  of  peritonitis  are  absent.  There  may  be  coma  or  convulsions  and 
suppression  of  urine.  Urine  passed,  or  withdrawn  through  a  catheter,  will 
show  the  evidences  of  nephritis — albumen,  casts,  a  low  specific  gravity,  and 
small  content  of  urea. 

Intestinal  Obstruction. — Both  intestinal  obstruction  and  diffuse  peritonitis 
are  accompanied  by  frequent  vomiting.  In  the  former  the  vomited  matter 
regularly  acquires  a  fecal  character  after  the  obstruction  has  existed  for  a  oe^ 
tain  time,  and  is  absolute.  In  the  latter,  fecal  vomiting  is  common  after  the 
gut  is  paralyzed.  Both  are  accompanied  by  distention  of  the  abdomen.  1^ 
many  cases  of  intestinal  obstruction  peritonitis  finally  develops  as  the  result 
of  gangrene  or  perforation  of  the  gut     The  bacteria  are  not  confined  by  the 
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intestinal  wall  when  deprived  of  its  vitality,  and  thus  infect  the  peritoneum. 
[n  advanced  cases  of  both  conditions  it  may  be  impossible  to  say  from  the 
ilinical  symptoms  which  of  the  two  was  originally  present.  During  the  earlier 
itages  of  intestinal  obstruction,  before  peritonitis  has  occurred,  a  differential 
iiagnosis  is  usually  not  difficult. 

The  abdominal  distention  in  acute  obstruction  is  often  localized  in  some 
particular  part  of  the  belly.  Abdominal  tenderness  is  confined  to  the  seat  of 
the  obstruction,  or  if  this  be  deeply  placed  in  the  belly,  marked  tenderness  may 
be  absent  except  on  deep  pressure.  Rigidity  of  the  belly  wall  is  absent  or  less 
marked  than  in  peritonitis.  The  distended  coils  of  gut  in  obstruction  can  often 
be  seen  and  felt  if  the  belly  wall  is  moderately  thin.  Peristaltic  movements 
are  often  visible  and  palpable  in  the  distended  coils,  and^gurgling  sounds  are 
apt  to  be  much  more  marked  and  distinct  on  auscultation  than  is  the  case  in 
peritonitis,  even  in  its  early  stage.  In  obstruction  neither  feces  nor  gas^  are 
expelled  per  rectum.  In  peritonitis  an  enema  often  brings  away  some  small 
amount  of  feces  and  gas,  unless  the  paralysis  of  the  gut  is  absolute. 

Fever  is  not  present  in  obstruction  imless  the  peritoneum  is  inflamed ;  it  is 
)ften  present  in  pieritonitis.  lite  pain  of  peritonitis  is  continuous.  In  the  early 
tages  of  obstruction  the  pain  is  apt  to  occur  in  sudden  severe  attacks  corre- 
ponding  to  peristaltic  waves,  and  may  even  be  intermittent  Leucocytosis  is, 
eith  the  exceptions  noted,  regularly  present  in  peritonitis,  absent  in  obstruc- 
ion.  The  general  condition  of  patients  suffering  from  obstruction  is  at  first 
;oo(l ;  symptoms  of  progressive  prostration  increase  from  hour  to  hour  until 
leath,  unless  the  obstruction  be  relieved.  Cases  of  peritoneal  sepsis,  and,  in 
;eneral,  all  cases  of  peritonitis  due  to  perforation  of  the  intestinal  tract,  are 
uddenly  and  violently  ill  from  the  start.  In  the  cases  of  gradually  spreading 
ibrino-purulent  peritonitis  and  localized  peritonitis  this  sharp  distinction  does 
lot  obtain. 

Localized  Peritonitis. — From  the  foregoing  description  it  may  be  gathered 
that  the  diagnosis  of  advanced  diffuse  purulent  peritonitis  offers  no  difficulties. 
Unfortunately,  in  its  later  stages,  the  condition  is  a  desperate  one,  only  rarely 
to  be  relieved  by  surgical  means.  In  order  to  he  efficient,  treatment  must  be 
applied  while  the  disease  is  still  localized,  or  before  the  process — if  no  limit- 
ing adhesions  are  formed — has  produced  fatal  sepsis  or  permanent  paralysis 
of  the  gut.  A  large  proportion  of  cases  of  suppurative  and  perforative  lesions 
of  the  abdominal  viscera  are  accompanied  by  peritonitis,  at  first  distinctly 
localized.  In  some  instances  the  process  remains  shut  off  by  adhesions  from 
the  general  cavity  of  the  belly ;  in  others,  sooner  or  later,  becomes  generalized ; 
*nd,  in  still  others,  complications  of  a  dangerous  or  fatal  character  occur,  due 
te  septic  thrombosis  of  veins  or  to  lymphatic  absorption.  It  is,  therefore,  impor- 
tant that  localized  foci  of  suppuration  in  the  cavity  of  the  abdomen  should  be 
*^cognized  very  early  in  order  that  appropriate  surgical  treatment  may  be 
applied. 

The  character  of  the  exudate  in  localized  peritonitis  may  be  serous,  fibrinous, 
47 
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purulent,  or  putrid,  or  a  combination  of  these  ingredients.  In  a  good  many 
cases  a  purulent  exudate  walled  off  by  fibrin  may  be  accompanied  by  a  consid- 
erable effusion  of  serum,  free  in  the  peritoneum,  as  the  result  of  peritoneal 
irritation.     Such  serum  is  often  found  to  be  sterile. 

The  symptoms  of  localized  peritonitis  resemble  at  the  outset  the.  symp- 
toms of  beginning  diffuse  peritonitis,  as  already  described.  The  patient  is 
seized  with  severe  abdominal  pain  and  vomiting.  The  pain,  as  stated,  may  at 
first  be  general,  and  is  subsequently  localized  near  the  seat  of  the  lesion. 
There  is  localized  tenderness  and  rigidity  of  the  abdominal  wall ;  the  remainder 
of  the  abdomen  remains  soft  and  not  tender.  There  may  be  fever,  moderate 
or  high,  or  a  normal  temperature  may  be  present.  The  pulse  is  usually  in- 
creased in  frequency,  90  to  100  to  120  beats  per  minute,  but  remains  of  good 
quality.  Abdominal  distention  may  be  absent  or  moderate.  The  general  oc»n- 
dition  of  the  patient  remains  good.  The  vomiting  may  be  repeated  once  or 
twice,  but  is  not  continuous.  The  inflamed  portions  of  intestine  are  more  or 
less  distended  and  temporarily  paralyzed,  but  the  bowels  can  usually  be  moved 
more  or  less  thoroughly  by  means  of  an  enema.  The  patient  does  not  look 
seriously  ill.  The  expression  of  the  face  is  not  drawn,  pinched,  and  anxious, 
but  calm,  even  cheerful.  An  increased  leucocyte  count  with  relative  increase 
of  the  polymorpho-nuclear  cells  is  quite  regularly  present.  If  the  exudate  be 
fibrino-purulent  and  completely  walled  off  the  leucocyte  count  may  fall  nearly 
to  normal,  to  rise  again  temporarily  after  operation.  Locally,  after  the  process 
has  existed  for  a  day  or  two,  it  is  usually  possible  to  discover  by  palpation 
a  definite  intra-abdominal  mass,  composed  of  inflammatory  exudate  and  of 
inflamed  and  infiltrated  tissues  and  organs,  as  already  noted  under  progressive 
peritonitis. 

The  subsequent  course  of  localized  peritonitis  is  very  varied.  If  the  exu- 
date is  serous  and  fibrinous  merely,  the  result  of  mechanical  or  chemical  irri- 
tation, or  of  a  septic  process  in  the  gut,  the  appendix,  the  gall-bladder,  the 
tubes,  or  other  structure,  which  does  not  actually  infect  the  peritoneum,  the 
exudate  may  gradually  be  absorbed,  with  subsidence  of  all  the  symptoms.  Or 
ganized  adhesions  are  usually  formed,  more  or  less  extensively,  between  the 
inflamed  peritoneal  surfaces.  These  may  remain  for  some  weeks  or  months, 
and  finally  disappear ;  or  in  other  cases  remain  as  permanent  bands  or  thick- 
enings of  fibrous  tissue,  at  times  thin  and  fragile,  at  times  dense  and  firm, 
according  to  the  intensity  of  the  antecedent  inflammation.  A  thoroughly  walled- 
off  purulent  exudate,  if  of  small  size,  may  remain  innocuous,  and  finally  become 
sterile.  This  seems  to  be  especially  true  of  localized  purulent  exudates  originat- 
ing in  the  tubes  and  ovaries  the  result  of  gonorrheal  infection.  It  is  rare  that 
purulent  foci  bearing  the  ordinary  pus-producing  organisms  behave  in  this 
manner;  the  outcome  of  these  is  various. 

The  abscess  may  increase  in  size,  and  slowly  or  suddenly  invade  the  gen- 
eral cavity  of  the  belly.  It  may,  finally,  rupture  into  the  intestine,  the  blad- 
der, the  vagina,  the  rectum  occasionally,  with  eventual  cure.     The  abdominal 
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wall  may  be  invaded  with  the  production  of  a  localized  abscess  or  a  spreading 
aeptic  phlegmonous  inflammation.  Infection  of  the  abdominal  lymphatics  may 
occur  with  the  production  of  abscesses  originating  in  the  mesenteric  or  retro- 
peritoneal lymph  nodes.  Lymphatic  infection  of  the  pleura  and  pericardium 
is  not  uncommon.  Infection  of  the  mesenteric  veins  usually  eventuates  in  a 
spreading  septic  thrombophlebitis,  finally  involving  the  portal  vein  and  its 
distribution  in  the  liver,  ending  in  death  with  pyemic  symptoms.  Localized 
peritonitis  involving  the  major  part  of  the  coils  of  small  intestine,  although 
the  process  may  be  limited  above  by  the  omentum  and  transverse  colon,  usually 
gives  the  signs  and  symptoms  of  generalized  peritonitis.  One  of  the  most 
flerious  forms  of  localized  peritonitis  is  subdiaphragmatic  abscess.  (See  section 
on  this  topic.) 

Uterine  Sepsis. — Septic  infections  of  the  interior  of  the  uterus — whether 
occurring  after  labor,  or  as  the  result  of  operations  upon  the  interior  of  the 
uterus  (whether  pregnant  or  not) — may  result  in  septicemia  through  lym- 
phatic absorption.  Peritoneal  irritation  or  inflammation,  when  present,  exists 
merely  as  a  part  of  the  general  infection.  The  condition  is  rarely  amenable  to 
operative  treatment.  Less  intense  infections  of  the  endometrium,  whether  due 
to  puerperal  infection,  to  operative  measures  on  the  interior  of  the  uterus  (curet- 
tage, cauterizations,  irrigations),  frequently  result  in  peritoneal  irritation  or 
inflammation.  The  infectious  material  reaches  the  peritoneum  through  the 
orifices  of  the  Fallopian  tubes.  The  exudate  may  be  serous,  fibrinous,  or  puru- 
lent, and  may  result  merely  in  more  or  less  extensive  adhesions,  or  in  the 
Formation  of  a  pelvic  abscess.  Owing  to  the  proximity  of  the  rectum,  these 
abscesses  are  frequently  infected  with  the  bacillus  coli.  The  pus  has  then 
a  fetid  odor ;  there  may  be  tlie  formation  of  gas.  Such  an  abscess  commonly 
forms  behind  the  uterus  in  Douglas's  pouch ;  less  often  in  front  of  the 
broad  ligament.  Rupture  of  such  abscesses  into  the  gut  or  into  the  vagina  is 
not  uncommon.  The  abscess  may  attain  a  very  large  size,  fill  the  pelvis,  and 
present  above  the  pelvic  brim  as  a  tender,  fluctuating  abdominal  tumor. 

The  type  of  the  disease  is  rather  subacute  or  chronic,  a  generalized  peri- 
tonitis very  rarely  follows.  The  constitutional  infection  is  seldom  marked. 
These  patients  are  often  up  and  about  with  a  large  pelvic  abscess.  They  suffer 
from  pain  in  the  sacral  region,  sometimes  from  pressure  symptoms  upon  the 
Wadder  and  rectum.  Elevation  of  temperature  and  an  increased  pulse  rate 
may  or  not  be  present.  Leucocytosis  will  be  present  or  absent,  according  as  the 
process  is  more  acute  or  chronic,  and  more  or  less  completely  shut  off  by  adhe- 
ttons.  Menstrual  disturbances  are  usually  present — pain,  menorrhagia,  metror- 
Aagia.  Usually,  also,  endometritis  and  a  more  or  less  profuse  muco-purulent 
Charge  from  the  uterus.  I  recently  operated  on  a  case  in  which  a  small 
pelvic  abscess  connected  with  the  ovary  was  ruptured  by  external  violence,  an 
extensive  purulent  peritonitis  followed  at  once,  giving  very  severe  symptoms. 
OoNOREHEAL  PERITONITIS. — Gonorrheal  infection  of  the  pelvic  peritoneum 
U  exceedingly  frequent  in  females.     Such  an  infection  may  occur  in  an  acute 
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form  in  a  woman  previously  healthy  during  an  acute  attack  of  gonorrheal  in- 
flammation of  the  endometrium.  Intra-uterine  medication  or  operation  is  a 
not  infrequent  cause  of  the  extension  of  the  process.  In  the  presence  of  an 
acute  gonorrhea  the  patient  is  seized  with  violent  pain  in  the  lower  part  of 
the  abdomen,  vomiting,  prostration,  a  rise  of  temperature,  an  accelerated 
pulse,  together  with  abdominal  rigidity  and  tenderness  which  may  be  on  one 
or  both  sides  of  the  median  line.  If  the  peritonitis  proceeds  from  leakage  of 
gonorrheal  pus  from  the  right  tube,  if  the  patient  is  young  and,  presumably, 
a  virgin,  in  the  entire  absence  of  chronic  inflammatory  thickening  in  the  tubes, 
ovaries,  and  broad  ligaments,  as  determined  by  bimanual  examination,  a  diag- 
nosis of  acute  appendicitis  will  probably  be  made.  I  have  seen  two  such  cases 
within  the  past  year.  The  patients  were  aged  fourteen  and  sixteen  years 
respectively. 

A  differential  diagnosis  is  very  desirable,  since  in  acute  gonorrheal  peri- 
tonitis operation  may  sometimes  be  postponed  with  advantage.  It  is  therefore 
very  desirable  to  seek  for  the  presence  of  gonococci  in  the  discharge  from 
Bartholin's  glands,  the  urethra,  and  the  cervix  when  any  doubt  at  all  exists 
as  to  the  diagnosis.  These  patients  are  generally  quite  ill ;  there  is  no  mass 
to  be  felt  in  the  region  of  the  appendix.  They  are  not  as  ill  as  those  who 
have  a  diffuse  or  spreading  peritonitis  from  the  ordinary  streptococcus  and 
saprophytic  infection  following  perforative  lesions  of  the  intestine.  Under 
suitable  conservative  treatment  they  quite  often  improve  after  some  days.  A 
certain  number  of  cases  do  run  a  violent  and  sometimes  fatal  course,  probably 
as  the  result  of  mixed  infection.  They  require  immediate  operation.  In  the 
subacute  and  chronic  forms,  gonorrheal  pelvic  peritonitis  existing,  as  it  does, 
in  combination  with  endometritis,  salpingitis  (pus-tubes),  and  ovarian  abscess, 
is  a  condition  so  frequent  that  in  any  active  service  in  a  general  hospital  in 
the  city  of  Xew  York  one  or  more  of  these  cases  forms  almost  a  daily  part 
of  the  surgeon's  work. 

Diagnosis  of  Pelvic  Peritonitis. — Without  going  particularly  into  the 
pathology  and  symptoms  of  these  cases,  it  may  be  said  that  the  diagnosis  of 
pelvic  peritonitis  depends  partly  upon  a  history  of  infection  following  labor- 
natural  or  induced — an  antecedent  intra-uterine  operation  or  instrumentation, 
a  history  of  gonorrheal  infection,  or  of  pelvic  pain,  menstrual  disorders — irrega- 
lar,  profuse,  and  usually  painful  menstruation — endometritis,  pressure  symp- 
toms upon  the  bladder  and  rectum,  partly  upon  the  presence  of  constitutional 
symptoms  of  pyogenic  infection  in  acute  cases,  partly  upon  the  results  of 
physical  examination. 

Bimanual  Palpation. — The  most  useful  method  of  examining  the  polvif 
viscera  of  the  female  for  the  detection  of  inflammatory  exudates  and  other 
lesions  is  bimanual  palpation,  one  examining  hand  being  placed  on  the  surface 
of  the  abdomen,  one  or  two  fingers  of  the  other  hand  being  introduced  into 
the  vagina  if  the  patient  is  an  adult  woman,  or  into  the  rectum  if  she  be  a 
child  or  young  virgin.     Nervous  patients,  virgins,  those  who  have  some  acute 
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inflammatory  process  in  the  pelvis,  stout  women  with  thick  abdominal  walls, 
and  in  all  cases  where  the  patient  is  unable  or  unwilling  to  relax  the  abdom- 
inal muscles  completely  during  the  examination,  can  only  be  examined  in  a 
satisfactory  manner  under  a  general  anesthetic.  I  am  in  the  habit,  in  hospital 
"work  among  such  cases,  of  deferring  a  thorough  bimanual  examination  imtil 
the  patient  is  anesthetized  and  prepared  for  any  operation  which  may  be 
found  necessary. 

In  conducting  the  examination  without  an  anesthetic  the  patient  should  be 
prepared  by  a  previous  purgative  and  enema  to  insure  an  empty  rectum;  the 
bladder  should  be  emptied  just  before  the  examination;  all  tight  clothing — 
stays  and  waist  bands — should  be  removed.  The  patient  should  be  placed  in 
the  lithotomy  position  upon  a  table  the  height  of  which  is  such  that,  as  the 
surgeon  stands  in  front  of  his  patient,  her  symphysis  pubis  should  be  on  a  level 
a  little  lower  than  his  elbow.  The  patient's  head  and  shoulders  should  be 
supported  by  pillows,  since  by  having  the  upper  part  of  the  body  a  little  raised 
the  abdominal  muscles  are  more  readily  and  completely  relaxed.  The  knees 
and  thighs  should  be  strongly  flexed  and  the  feet  comfortably  supported.  The 
feet  should  be  near  together  rather  than  far  apart,  the  knees  well  separated. 
Due  care  should  be  exercised  not  to  offend  the  patient's  sense  of  modesty.  The 
examination  should  be  conducted,  whenever  practicable,  in  the  presence  of  a 
nurse. 

Preceding  the  bimanual  examination  the  surgeon  puts  on  sterile  rubber 
gloves,  or,  if  these  are  not  obtainable,  he  washes  and  disinfects  his  hands  by 
one  of  the  several  knov^-n  methods.  The  external  genitals  are  inspected.  The 
existence  of  a  purulent  discharge  from  Bartholin's  glands  and  from  the  urethra 
is  strongly  suggestive  of  gonorrhea.  Each  gland  is  gently  pinched  between 
the  finger  and  thumb,  and  the  urethra  milked  by  a  forefinger  introduced  into 
the  vagina  and  pressed  upward  against  the  pubes.  If  a  drop  of  pus  appears 
in  either  case,  microscopic  examination  will  usually  show  the  presence  of  the 
gonococcus;  a  purulent  discharge  from  the  cervix  may  be  due  to  a  similar 
cause.  A  bloody,  brown,  and  foul-smelling  discharge  is  strongly  suggestive 
of  cancer.  A  scanty,  bloody  discharge,  with  a  cadaveric  odor,  with  a  history 
of  a  recent  labor  or  abortion,  indicates  sapremia  from  retained  placenta  or 
Mood  clot 

The  index  and  middle  finger  of  one  hand  (or  the  index  alone),  being  lubri- 
cated, are  introduced  into  the  vagina.  The  palpation  of  the  pelvic  organs  by 
the  vaginal  fingers  is  made  with  the  palmar  surface  of  the  tips  of  the  fingers ; 
in  order  to  reach  deeply  into  the  pelvis,  a  good  deal  of  pressure  must  some- 
times be  exerted.  The  perineum  and  floor  of  the  pelvis  must  be  invaginated 
to  some  extent.  In  order  to  accomplish  this  properly,  and  at  the  same  time 
preser\'e  the  mobility  of  the  examining  fingers,  the  surgeon  rests  his  elbow 
against  his  own  pelvis  and  pushes  forward  his  forearm  and  hand  by  the  weight 
of  his  body.  The  thumb  of  the  vaginal  hand  rests  against  the  pubes ;  the 
fourth  and  fifth  fingers  may  be  strongly  flexed  or  widely  abducted,  and  held 
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against  the  perineum.  The  palmar  surface  of  his  other  hand  is  used  to  de- 
press the  abdominal  wall  just  above  the  pubes  so  that  the  pelvic  organs  can  be 
brought  successively  between  the  two  hands,  and  their  form,  position,  size, 
consistence,  mobility,  sensibility  noted.  The  outside  hand  is  used  rather  as 
a  point  of  support  against  which  the  vaginal  fingers  pass  the  pelvic  viscera 
in  review. 

A  moderate  amount  of  practice  only  is  necessary  to  enable  one  to  map  out 
clearly  the  normal  pelvic  viscera,  provided  the  manipulations  are  conducted 
in  the  right  way.  The  alterations  produced  by  disease  are  some  of  them  easy, 
some  of  them  difficult  to  recognize  without  a  good  deal  of  experience.  The 
reader  is  referred  to  works  on  gynecology  for  the  details  of  diagnosis  in  uterine 
displacements,  etc.  If  the  patient  holds  the  abdominal  muscles  rigid,  she  may 
be  told  to  breathe  through  the  mouth.  In  the  case  of  young  virgins  and 
children,  a  very  satisfactory  examination  may  be  made  through  the  rectum. 
For  a  thorough  examination  a  general  anesthetic  is  most  desirable  in  many 
cases.  In  normal  and  not  neurotic  or  hysterical  women,  a  complete  ])elvic 
examination  may  be  made  without  causing  pain  unless  the  ovary  be  rather 
severely  pinched.     In  all  inflammatory  conditions  this  will  not  be  the  case. 

Fixation  of  Pelvic  Structures. — A  common  character  of  all  cases  of  acute 
or  chronic  pelvic  peritonitis  is  loss  of  or  diminished  mobility  of  the  pelvic 
organs.  This  may  be  slight  and  confined  to  one  tube  or  ovary,  or,  in  old  and 
extensive  cases  of  gonorrheal  peritonitis,  when  frequently  repeated  outpourings 
of  infectious  pus  have  occurred  from  the  mouths  of  the  Fallopian  tubes,  the 
entire  contents  of  the  pelvis  may  be  cemented  together  into  a  firm,  hard  mass 
in  which  the  separate  viscera  can  in  no  wise  be  differentiated  except  by  a 
careful  intra-abdominal  dissection.  In  the  history  of  these  cases  the  patients 
will  complain  of  severe  attacks  of  abdominal  pain,  recurring  at  inter\'als  during 
a  period  of  years,  sometimes  accompanied  by  vomiting,  and  usually  referred 
to  indiscretions  in  diet,  to  taking  cold,  overfatigue,  and  the  like.  The  condi- 
tion long  ago  received  a  special  name — '"  Colica  scortorum  "  (harlot's  colic). 
The  surgeon  will  do  well  to  remember  that  such  attacks  are  by  no  means  con- 
fined to  this  class. 

Upon  examining  such  a  case  the  uterus  will  be  found  immovable,  the  pelvic 
floor  everywhere  hard  and  boardlike ;  the  abdominal  hand  will  meet  a  diffuse 
sense  of  resistance  extending  across  the  brim  of  the  pehns.  In  many  of  these 
cases  abscess  will  be  present.  The  most  common  location  for  the  accumulation 
of  pus  is  the  Douglas  pouch ;  in  such  cases  a  boggy  or  fluctuating  area  may  he 
felt  behind  the  cervix,  or  a  distinct  bulging  in  this  region  may  be  felt,  and 
even  seen,  by  placing  the  patient  in  the  genu-pectoral  position  and  introducing 
a  speculum  into  the  vagina.  The  viscera  tend  to  fall  toward  the  diaphragm, 
air  enters  the  vagina,  and  distinct  bulging  in  the  posterior  fornix  mav  he 
visible.  The  diagnosis  may  be  confirmed  by  the  introduction  of  an  aspirating 
needle,  if  desired.  In  other  eases  the  abscess  will  be  wholly  or  partly  inchnlel 
in  the  ovary,  or  its  walls  may  be  formed  by  the  ovary,  tube,  and  broad  ligament, 
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or  the  posterior  surface  of  the  uterus ;  rarely  by  the  anterior  surface  of  the 
uterus,  broad  ligament,  and  bladder.  Under  anesthesia  these  various  condi- 
tions may  be  mapped  out  more  or  less  clearly  by  vaginal  or  rectal  touch,  com- 
bined with  abdominal  palpation.  Pain,  tenderness,  and  abdominal  rigidity 
make  a  thorough  examination  rather  difficult  when  the  patient  is  conscious. 

In  some  cases,  not  so  far  advanced,  the  surgeon's  fingers  will  pass  from 
the  fundus  of  the  more  or  less  movable  uterus  outward,  and  feel  on  one  or 
both  sides  the  enlarged  and  thickened  tube.  Such  a  tube  may  feel  like  a  hard, 
firm,  cylindrical  cord,  of  variable  size  and  length,  or  as  a  large  sausage-shaped 
tumor,  thicker  than  a  man's  thumb.  Such  a  tube  may  be  adherent  or  free, 
and  can  usually  be  traced  outward  or  backward  into  an  enlarged  and  fixed 
ovary.  Gravity  frequently  causes  the  inflamed  tube  and  ovary  to  fall  down- 
ward and  backward  in  Douglas's  pouch,  there  to  become  adherent  Consider- 
ably backward  rotation  of  the  tube  and  ovary  commonly  occurs,  so  that  in 
many  cases  the  tube  and  ovary  come  to  be  wrapped  up  in  the  broad  ligament, 
and  to  lie  as  a  conglomerate  mass  buried  in  adhesions  behind  the  uterus  at 
the  bottom  of  the  pelvis.  A  knowledge  of  this  rotation  enables  the  surgeon 
to  untwist  an  apparently  hopeless  tangle  with  comparative  ease  when  removing 
the  diseased  structures.  In  all  these  cases  the  rectum,  the  sigmoid  flexure  of 
the  colon,  and  coils  of  small  intestine  are  all  likely  to  become  adherent  to  the 
inflamed  uterine  appendages,  and  the  walls  of  abscess  cavities  are  not  infre- 
quently formed  in  part  by  coils  of  intestine. 

The  right  tube  and  ovary  when  inflamed  often  become  adherent  to  the 
vermiform  appendix  and  drag  this  structure  down  into  the  pelvis.  The 
appendix  may  thus  become  involved  in  the  inflammatory  process,  and  be 
found  at  the  operation  incorporated  in  an  inflammatory  mass  consisting  of 
tube,  ovary,  and  appendix.  In  these  cases  the  diagnosis  of  the  true  state 
of  affairs  may  be  puzzling  before  opening  the  abdomen.  Symptoms  and  signs 
of  chronic  appendicitis  and  of  disturbances  of  the  sexual  organs,  together  with 
attacks  of  pelvic  peritonitis,  may  all  be  present.  Fortunately  the  right  tube  and 
ovary,  together  with  the  appendix,  can  all  be  removed  through  an  intermus- 
cular incision  in  the  right  lower  quadrant  of  the  belly  unless  the  abdominal 
"^all  be  very  thick.    In  such  cases  a  median  cut  may  be  necessary. 

Localized  Peritonitis  Secondary  to  Inflammations  of  the  Gall- 
Bladder. — Localized  peritonitis  is  often  secondary  to  inflammations  of  the 
gall-bladder,  caused  usually  by  gall-stones.  Infection  of  the  wall  of  the  gall- 
bladder leads  to  peritoneal  irritation,  a  fibrinous  exudate,  and  the  formation 
of  adhesions  which  often  involve  the  gall-bladder,  duodenum,  pyloric  end  of 
the  stomach,  right  border  of  the  omentum,  and*  splenic  flexure  of  the  colon. 
l*ain  and  tenderness  will  be  present  below  the  costal  border,  at  the  outer  border 
of  the  right  rectus  muscle.  If  the  gall-bladder  is  perforated,  an  abscess  will 
iorm  in  the  same  region,  and  wall  give  the  signs  and  symptoms  of  localized 
leritonitis.  An  inflammatory  tumor  will  be  present  below  the  ribs  on  the 
^ht  side.      The   constitutional   symptoms   of   sepsis   will   be   more   or   less 
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marked.      (See   Diseases   of   the   Biliary   Passages.      See,    also,    Subphrenic 
Abscess.)  ^ 

Localized  Peritonitis  Caused  by  Lesions  of  the  Pancreas. — Necrotic 
and  suppurative  lesions  of  the  pancreas  may  cause  a  local  peritonitis  behind  the 
stomach  in  t!ie  lesser  peritoneal  sac.     (See  Diseases  of  the  Pancreas.) 

Subphrenic  Abscess. — Localized  peritonitis  of  the  lower  surface  of  the 
diaphragm  with  the  formation  of  a  walled-off  abscess,  bounded  below  by  the 
liver,  or  by  the  liver  and  other  adjacent  viscera,  may  occur  as  a  part  of  the 
generalized  peritoneal  infection — notably  of  the  progressive  fibrino-purulent 
type — or  secondary  to  injuries  and  suppurative  or  perforative  lesions  of  cer- 
tain of  the  viscera,  notably  the  liver  and  gall-bladder,  stomach,  duodenum, 
transverse  colon,  vermiform  appendix,  spleen.  The  omentum  and  transverse 
colon  act,  in  many  cases,  by  forming  adhesions  with  the  abdominal  wall,  as 
a  dam  to  prevent  the  spread  of  infectious  material  upward  from  the  lower 
part  of  the  belly.  In  the  case  of  the  appendix,  pus  may  travel  upward  along 
the  colon  to  the  liver,  or  in  the  loose  tissues  behind  the  colon  to  the  right  border 
of  the  liver,  and  thence  infect  the  diaphragmatic  peritoneum.  On  account  of 
the  suspensory  ligament  of  the  liver  which  separates  the  subdiaphragmatic 
space  into  two  parts,  lesions  of  the  appendix,  right  lobe  of  the  liver,  gall- 
bladder, and  right  kidney  are  apt  to  produce  an  abscess  on  the  right  side,  while 
lesions  of  the  stomach,  duodenum,  left  kidney,  pancreas,  and  spleen  usually 
infect  the  left  half  of  the  diaphragm. 

Infected  wounds  of  the  liver  and  suppurative  processes  of  all  kinds  in  the 
liver  or  biliary  passages  readily  reach  the  diaphragm  either  by  superficial 
extension  or  perforation  of  the  liver  tissue.  Slowly  perforative  lesions  of  the 
stomach  and  duodenum,  with  the  formation  of  limiting  adhesions,  may  spread 
to  the  upper  surface  of  the  liver,  usually  upon  the  left  side,  sometimes  upon 
the  right.  Ulcerative  lesions  of  the  lower  end  of  the  esophagus  and  empy- 
emnta,  notably  of  the  putrid  variety,  may  penetrate  the  diaphragm  and  cause 
a  localized  infection  of  peritoneum.  Infectious  lesions  of  the  spleen,  the  kid- 
neys, the  pancreas,  may  all  give  rise  to  subdiaphragmatic  abscess,  as  may 
osteomyelitis  of  the  ribs  and  of  the  dorsal  vertebra?.  In  many  cases  the  pus 
of  these  abscesses  is  infected  with  the  saprophytic  germs  of  the  intestinal  tract, 
leading  to  the  formation  of  gas;  the  pus  will  have  a  putrid  odor  in  such  cases. 
An  important  and  frequent  complication  is  serous  or  purulent  pleuritis.  h* 
fection  of  the  pericardium  is  not  very  rare. 

Symptoms  and  Diagnosis  of  Subphrenic  Abscess. — When  the  subphrenic 
abscess  occurs  as  the  immediate  result  of  a  wound  or  perforation  of  the  stomach 
or  dnodeniim,  or  exists  as  a  part  of  a  progressive  fibrino-purulent  peritonitiN 
the  signs  and  symptoms  of  acute  peritoneal  irritation — pain,  fever,  localiz^ 
tenderness,  leucocytosis,  vomiting,  etc. — together  with  special  signs  and  symp- 
toms about  to  be  described,  usually  attract  the  surgeon's  attention  to  the  sub- 
diaphragmatic space.  When,  on  the  other  hand,  as  is  quite  often  the  case,  the 
abscess  develops  as  a  rather  late  complication  of  an  acute  localized  peritonitis 
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days  or  weeks  after  an  operation  for  appendicitis  or  cholecystitis,  or  when  a 
gradual  extension  of  a  subacute  purulent  focus  in  some  neighboring  structure 
or  organ  infects  the  lower  surface  of  the  diaphragm,  the  abscess  often  develops 
insidiously  without  producing  any  marked  local  or  general  symptoms  to  indi- 
cate its  presence.  Its  existence  may  then  remain  unsuspected  for  a  good 
while. 

It  will  be  noticed  that  the  patient  is  not  doing  quite  well.  He  has  a  mod- 
erate rise  of  temperature  in  the  evening;  his  pulse  remains  a  little  rapid.  lie 
may  sweat  at  night.  His  appetite  is  poor.  He  may  have  a  little  dyspnea. 
The  operation  wound,  if  such  be  present,  may  have  healed  or  may  be  slightly 
infected  or  sluggish.  Leucocytosis  of  a  moderate  grade  may  be  present  or 
the  count  may  be  normal.  There  is  no  abdominal  distention ;  the  belly  remains 
soft  and  flaccid.  Careful  inspection  will  show  a  greater  or  less  degree  of 
immobility  of  the  costal  margin  and  lower  ribs  on  one  or  other  side.  There 
may  be  neither  pain  nor  tenderness. .  When  the  fluid  collection  has  become 
large  there  may  be  distinct  bulging  of  the  chest  wall. 

The  diagnosis  of  the  exact  condition  is,  in  some  cases,  easy  from  the  history 
and  the  physical  signs;  in  other  cases  it  will  be  quite  difficult.  In  these  cases 
the  use  of  an  aspirating  needle  is  justifiable,  and  of  great  aid  in  the  diagnosis. 
The  history  of  these  cases  will  usually  include  a  recent  injury  to  the  upper 
part  of  the  abdomen,  an  attack  of  appendicitis,  a  cholecystitis,  or  the  per- 
formance of  an  operation  for  one  of  these  conditions,  or  a  history  of  gastric 
or  duodenal  ulcer,  etc. 

The  physical  signs  vary  a  good  deal  in  different  cases,  and  are  sometimes 
puzzling.  In  a  typical  case  upon  the  right  side,  the  liver  is  displaced  down- 
ward, the  diaphragm  upward.  The  lower  border  of  the  liver  will  usually  be 
palpable  below  the  free  border  of  the  ribs.  The  liver  dullness  in  front  will 
be  increased  in  percussing  from  above  downward ;  there  will  be  pulmonary 
resonance  above,  then  dullness  or  flatness  to  the  lower  border  of  the  liver.  The 
line  of  dullness  above  will  be,  in  some  cases,  distinctly  arched  from  side  to 
side.  If,  as  is  usual  upon  the  right  side,  gas  is  present  as  well  as  pus,  there 
will  be  from  above  downward  pulmonary  resonance,  a  belt  of  tympanic  reso- 
nance more  or  less  broad,  and  below  that  flatness  to  the  lower  border  of  the 
liver.  In  some  cases,  if  the  purulent  collection  is  localized  in  the  posterior 
part  of  the  space  between  the  liver  and  diaphragm,  displacement  doAvnward  of 
the  anterior  border  of  the  liver  may  not  occur.  Upon  auscultation  there  will 
be  normal  or  exaggerated  breathing  over  the  lung,  both  before  and  behind,  and 
a  sharp  boundary  line  below  which  breathing  is  absent.  If,  as  sometimes 
happens,  there  be  a  pleurisy  with  effusion  upon  the  same  side,  the  signs  pos- 
teriorly will  often  be  confusing. 

The  introduction  of  a  long  aspirating  needle  is  the  best  means  of  arriving 
at  a  diagnosis.  The  needle  may  be  introduced  into  the  area  giving  flatness  on 
percussion,  in  the  axillary  line  or  in  the  scapular  line,  or  even  in  front  in 
some  cases,  sometimes  at  the  point  of  greatest  tenderness.    If  the  first  puncture 
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fails  to  withdraw  pus,  the  needle  should  be  reinserted  in  several  different  situ- 
ations. As  the  needle  is  slowly  pushed  onward,  the  piston  of  the  springe  is 
drawn  out  a  little  from  time  to  time.  It  is  usually  possible  to  distinguish  the 
sense  of  resistance  produced  by  the  diaphragm.  If  there  be  pleurisy  with  effu- 
sion, the  needle  will  withdraw  serum  and,  at  a  deeper  level,  pus.  If  there  be 
empyema,  the  diagnosis  of  subphrenic  abscess  will  probably  not  be  made  until 
the  case  is  operated  upon,  when  the  upward  bulging  of  the  diaphragm  may  sug- 
gest abscess  of  the  liver,  subphrenic  abscess,  or  echinococcus  cyst.  The  appear- 
ance of  the  pus  in  abscess  of  the  liver  is  more  or  less  characteristic  It  is  thick, 
dark  in  color,  resembling  chocolate ;  fragments  of  liver  tissue  are  to  be  recc^- 
nized  under  the  microscope.  The  pus  of  an  ordinary  empyema  is  usually 
creamy  and  yellow.  The  fluid  of  echinococcus  cysts,  if  not  infected,  is  clear, 
straw-colored ;  the  booklets  can  be  discovered  under  the  microscope.  The  pres- 
ence of  gas,  with  pus  and  a  foul  odor,  will  indicate  subphrenic  abscess  or 
putrid  empyema. 

I  once  saw  a  fluid  accumulation  between  the  right  lobe  of  the  liver  and  I 
the  diaphragm  following  a  subcutaneous  injury  which  had  produced  a  moderate  ; 
laceration  of  the  upper  surface  of  the  liver.  The  fluid  was  entirely  shut  off  ; 
from  the  rest  of  the  belly  by  adhesions  between  the  anterior  border  of  the  ! 
liver  and  the  abdominal  wall.  The  fluid  was  thin,  blood-stained,  and  con-  j 
tained  numerous  flakes  and  masses  of  fibrin.  The  collection  was  entirely  asep-  ■ 
tic.     The  physical  signs  indicating  a  subphrenic  accumulation  were  present       j 

Upon  the  left  side  subphrenic  abscess  follows  perforation  of  the  stomach 
and  duodenum  more  often  than  other  lesions.  When  these  perforations  are 
not  followed  by  general  infection  of  the  peritoneum  they  produce  an  abscess 
which  usually  gives  all  the  signs  of  acute  peritoneal  irritation,  followed  by 
marked  constitutional  symptoms  of  sepsis  and  all  the  local  signs  and  s;s'mptonis 
of  localized  purulent  peritonitis,  as  already  described.  There  will  often  be  a 
distinct  prominence  in  the  epigastrium,  over  which  the  abdominal  wall  is  rigid  ; 
and  tender.  The  liver  will  in  some  cases  be  displaced  downward,  and  may 
be  palpable.  The  heart  is  displaced  upward.  In  the  presence  of  such  signs 
and  symptoms  the  indications  for  opening  the  abdomen  are  quite  plaiiL  In 
other  cases  the  disease  may  develop  in  a  subacute  manner,  following  gradual 
perforations  of  the  stomach  and  duodenum  or  infectious  processes  of  the  pan- 
creas, kidney,  and  spleen,  or  one  of  the  other  conditions  already  mentioned. 

In  these  cases  the  physical  signs  may  be  important  aids  in  diagnosis,  but 
are  quite  often  confusing.  Abscesses  on  the  left  side,  arising,  as  they  do  in  a 
large  proportion  of  cases,  from  the  stomach  and  duodenum,  frequently  contain 
gas.  The  percussion  note  posteriorly  may,  as  upon  the  right  side,  exhibit  the 
following  qualities:  normal  resonance  over  the  lung  above,  tympanitic  reso- 
nance over  the  gas,  and  dullness  or  flatness  over  the  pus.  The  respiratory 
murmur  ceases  abruptly  below.  As  upon  the  right  side,  the  presence  of  a 
pleuritic  exudate  renders  the  physical  signs  uncertain.  The  aspirating  needle 
may  be  used  with  more  caution  than  upon  the  right  side  to  aid  the  diagnosis. 
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In  the  presence  of  a  large  quantity  of  gas  and  pus  the  level  of  the  flatness  or 
dullness  may  change  upon  changing  the  position  of  the  patient  The  stomach 
should  be  emptied  by  a  tube  when  making  this  examination  lest  its  fluid  and 
gaseous  contents  cause  confusion  of  the  signs. 

Chronic  Peritonitis. — Chronic  peritonitis  may  be  described  as  existing  in 
two  forms:  (1)  an  exudative  chronic  peritonitis;  (2)  chronic  peritonitis,  with 
the  production  of  adhesions. 

(1)  Chronic  Exudative  Peritonitis  (Vierordt,  A.  Fraenkel,  Lennan- 
der). — Chronic  exudative  peritonitis  is  identical  clinically  with  that  form  of 
tuberculous  peritonitis  accompanied  by  a  large  accumulation  of  serous  fluid 
in  the  belly.  The  resemblance  is  the  more  striking  because  nodular  masses 
in  the  omentum  are  said  to  form  in  chronic  exudative  peritonitis — a  striking 
character,  also,  of  this  form  of  tuberculous  peritonitis.  The  condition  appears, 
however,  to  be  a  well-recognized  one,  many  cases  having  been  described.  The 
disease  begins  without  apparent  cause,  usually  in  young  persons  of  the  female 
sex.  These  patiehts  become  pale  and  anemic;  they  lose  flesh  and  strength. 
Gradually  an  accumulation  of  fluid  occurs  in  the  abdomen,  usually  without 
pain  or  tenderness,  although  such  may  exist.  The  fluid  may  increase  to  a 
large  amount,  and  produce  pressure  symptoms  upon  the  diaphragm.  The 
bowels  may  be  constipated.  Nodular  masses  may  be  felt  in  the  omentum.  It 
is  necessary  to  exclude  tuberculous  peritonitis,  ascites  from  heart  disease,  or 
cirrhosis  of  the  liver,  and  serous  effusion  accompanying  malignant  disease  of 
the  abdominal  viscera.  (For  the  physical  signs,  see  Ascites.)  The  disease 
is  said  to  get  well  in  some  cases  without  surgical  treatment.  Upon  opening 
the  abdomen,  the  only  lesions  found  have  been  the  serous  effusion  and  the 
thickenings  of  the  omentum.  Evidences  of  tuberculosis  have  been  wanting 
and  inoculations  of  susceptible  animals  have  been  negative. 

(2)  Chronic  Peritonitis,  with  the  Production  of  Adhesions. — This 
form  of  peritonitis  may  follow  injuries  and  acute  inflammations  of  the  peri- 
toneum from  any  cause,  or  may  apparently  arise  as  an  independent  condition. 
Intraperitoneal  organs,  in  abnormal  situations  and  subjected  to  mechanical  irri- 
tation, portions  of  omentum  and  coils  of  intestine  retained  in  hernial  sacs,  quite 
regularly  are  the  seat  of  this  form  of  peritonitis.  It  may  be  a  localized  or 
general  process.  When  localized,  the  favorite  sites  of  the  lesion  are  in  those 
parts  of  the  belly  most  often  the  seat  of  acute  inflammatory  processes — the 
female  pelvic  peritoneum,  the  right  iliac  fossa,  the  region  of  the  duodenum, 
gall-bladder  and  pylorus,  the  root  of  the  mesentery,  the  flexures  of  the  colon. 
The  localization  renders  it  probable  that  in  most  instances  the  peritoneal  irri- 
tation has  originated  in  some  acute  or  chronic  inflammatory  focus.  Tlie  lesion 
consists  in  the  formation  of  plaques,  masses,  and  bands  of  fibrous  connective 
tissue,  which  bind  the  peritoneal  surfaces  together  either  over  broad  areas  or 
through  the  medium  of  cords  or  bands.  In  some  cases  a  large  part  of  the 
peritoneal  space  is  obliterated,  in  others  dense  masses  of  fibrous  tissue  cement 
the  viscera  of  a  region  into  a  solid  mass.     (See  Pelvic  Peritonitis.)     Contrac- 
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tion  of  the  new-formed  tissue,  as  time  goes  on,  causes  deformities  of  organs, 
interference  with  the  mobility  of  the  alimentary  tract,  disturbances  of  its 
function,  localized  diminution  of  its  caliber,  not  infrequently  sudden  and 
complete  obstruction,  and  furnishes  the  mechanical  factors  necessary  for  the 
production  of  torsions  of  the  gut,  obstruction  by  bands,  and  other  dangerous 
and  fatal  conditions.  As  stated,  chronic  adhesive  peritonitis  may  originate 
de  novo  at  any  time  of  life.  In  many  cases  it  follows  traumatisms  of  the  belly, 
either  accidental  wounds  or  operations  involving  the  peritoneum — ^notably  when 
extensive  handling  has  been  necessary.  The  majority  of  the  cases,  however, 
follow  acute  inflammatory  processes  in  the  abdomen  of  an  infectious  character 
irrespective  of  whether  they  have  been  operated  on  or  not.  It  may  be  due 
to  late  syphilis  of  the  gut. 

The  symptoms  cannot  be  described  categorically,  since  they  will  vary  with 
the  organs  or  structures  involved,  and  with  the  nature  of  the  mechanical  inter- 
ference with  their  function.  There  may  be  no  symptoms  for  years;  suddenly 
the  bowel  may  become  twisted  upon  itself  or  kinked,  a  loop  of  gut  may  pass 
beneath  a  band  joining  two  adjacent  peritoneal  surfaces,  and  become  con- 
stricted or  kinked;  in  either  case  the  symptoms  are  those  of  acute  intestinal 
obstruction.  Adhesions  in  the  neighborhood  of  the  gall-bladder  and  stomach 
may  cause  digestive  disturbances  and  pain  when  these  structures  are  thrown 
into  activity  by  the  ingestion  of  food.  Adhesions  about  the  colon  may  give 
rise  to  constipation  and  to  attacks  of  severe  colic.  Adhesions  in  the  female 
pelvis  give  rise  to  constipation  of  the  bowels,  to  displacements  and  deformities 
of  the  i)clvic  viscera,  and  to  painful,  excessive,  or  irregular  menstruation. 

In  determining  upon  the  question  of  operative  relief  in  these  cases  the 
surgeon  must  be  guided  by  the  previous  history  of  injury  or  acute  inflamma- 
tion, by  the  nature  and  gravity  of  the  functional  disturbances,  by  the  location 
of  former  operative  scars,  and  by  the  nervous  condition  and  mental  attitude  of 
the  patient.  In  cases  of  acute  obstruction,  whether  or  not  immeiliately  or 
remotely  related  in  time  to  an  abdominal  operation,  no  delay  is  jjcnnisjiible; 
a  postjx)nement  of  operative  interference  for  a  few  hours  may  determine  the 
death  of  the  patient.  When  the  adhesions  cause  functional  disturbances  merely, 
the  patients  often  becon^e  neurasthenic.  Some  of  these  cases  can  be  cured  or 
improved  by  operative  liberation  of  the  adherent  peritoneal  surfaces,  removal 
of  bands,  etc. ;  some  cannot.  In  a  good  many  cases  the  adhesions  reform  and 
the  symptoms  return.  I  recall  a  boy  who  had  intestinal  obstruction  from 
bands  following  an  operation  for  acute  appendicitis.  During  the  following 
two  years  he  had  intestinal  obstruction  three  times.  Following  the  fourth 
operation  he  died  of  paralysis  of  the  gut,  as  the  result  of  delay  in  presenting 
himself  for  treatment — the  oj)eration  was  done  too  late. 

Tuberculous  Peritonitis. — In  acute  general  miliary  tuberculosis  miliary  tu- 
bercles are  found  in  the  serous  membranes,  including  the  peritoneum;  the 
condition  is  without  sur<rical  interest.  As  a  localized  process,  tuberculous  peri- 
tonitis is  commonly  described  as  occurring  in  three  forms.     The  several  types 
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ten  coexist,  or  develop  one  from  the  otlier.  Tuberculous  peritonitis  (1)  with 
undaut  serous  exudation;  (2)  with  the  formation  of  diffuse  infiltrations  and 
nodular  masses  of  tubercle  tissue  in  the  omentum,  the  mesentery,  in  the 
ill  of  the  gut,  and  on  the  abdominal  wall.  Contraction  of  these  infiltrations 
cxluces  shortening  of  the  mesentery  and  obliteration  of  its  peritoneal  folds; 
3  omentum  is  converted  into  a  firm,  knobby  mass  of  tuberculous  nodules. 
Ihesions  may  occur  between  adjacent  peritoneal  surfaces,  with  partial  oblit- 
ition  of  the  peritoneal  cavity.  (3)  With  the  formation  of  abundant  adhe- 
>ns  and  of  walled-off  collections  of  caseous  and  broken-down  fluid  tuberculous 
tritus.  The  peritoneal  cavity  is  commonly  obliterated.  The  first  form  is  the 
ly  one  usually  amenable  to  successful  surgical  treatment.  The  lesion  con- 
its  in  an  abundant  serous  exudate  into  the  peritoneal  cavity.  In  some  cases 
e  picture  is  simply  that  of  ascites;  no  masses  of  tuberculous  infiltration 
•e  palpable  through  the  abdominal  wall ;  in  others,  a  combination  with  the 
fcond  type  exists.  The  peritoneal  surfaces  are  more  or  less  densely  studded 
ith  submiliary  tubercles  and  larger  nodules  of  tubercle  tissue.  Tuberculous 
ifiltration,  nodular  thickening,  and  shrinking  of  the  omentum  is  a  character- 
Jtic  lesion.  The  omentum  is  converted  into  a  more  or  less  irregular  or  sausage- 
haped  tumor  lying  transversely  across  the  abdomen,  usually  at  or  above  the 
evel  of  the  umbilicus,  readily  palpable  through  the  abdominal  wall  as  a  firm 
nass,  somewhat  tender  and  slightly  movable.  There  may  be  palpable  masses 
n  the  mesentery,  in  the  wall  of  the  gut,  notably  in  the  cecum,  and  elsewhere, 
n  other  cases  there  will  be  no  fluid  in  the  belly ;  there  will  be  masses  of  tuber- 
ulous  infiltration  palpable  here  and  there,  but  upon  opening  the  abdomen  no 
luid  will  be  found;  the  peritoneal  cavity  may  be  obliterated  by  adhesions. 
n  other  and  rather  acute  cases  the  abdomen  is  nearly  dry ;  the  peritoneal  sur- 
aees  are  everywhere  reddened,  and  densely  studded  with  countless  tubercles 
arying  in  size  from  a  .pin's  head  to  a  grain  of  rice.  In  the  third  form  the 
Peritoneal  cavity  is  obliterated ;  the  intestines  are  firmly  adherent  in  an  inex- 
ricable  mass.  Between  the  adherent  coils  here  and  there  in  the  abdomen  there 
recollections  of  cheesy  material  and  tul)erculous  pus;  such  collections  may 
ttain  a  large  size,  and  may  thus  simulate  cystic  tumors  of  organs. 

Symptoms  and  Diagnosis. — TuIktcuIous  peritonitis  is  rarely  a  primary 
ffection,  but  is  usually  associated  with  tuberculosis  of  the  lungs,  the  lymph 
odes,  the  bones,  the  joints,  the  kidney,  the  female  generative  apparatus 
tubes).  In  not  a  few  cases  the  disease  appears  to  be  primary  in  the  wall 
f  tlie  gut,  notably  of  the  cecum  and  vermiform  appendix ;  these  cases  are 
isily  mistaken  for  malignant  disease  of  the  intestine.  The  existence  of  other 
iberculous  lesions  or  characteristic  scars  is  often  an  important  aid  in  diag- 
osis.  The  patients  are  commonly  young  children  or  young  adults,  though 
der  individuals  are  not  exempt.  Women  are  more  often  affected  than  men. 
1  a  good  many  cases  the  disease  is  due  to  extension  from  the  uterus  and 
ibes,  occurring  in  virgins  or  parous  women.  Infection  may  immediately 
•How  labor.     The  course  is  chronic,  sometimes  with  acute  exacerbations.     In 
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most  of  the  cases  there  is  a  history  of  gradual  loss  of  flesh  and  strength;  tie 
patients^  become  anamic.  There  may  be  a  moderate  daily  rise  of  temperature 
or  none.  Moderate  leucoeytosis  may  be  present,  but  in  uncompliciUed  cases 
the  poIyniorphoTiuolear  cells  will  not  Ije  relatively  increased.  When  there  is 
fever  the  pulse  will  be  accelerated*  When  serous  effusion  is  abundant,  dia- 
phragmatic breathing  may  be  interfered  with  and  the  breathing  rapid;  sevm 
dyspnea  nuiy  even  be  present  from  overdistention.  In  the  first  group  of  cases 
the  jireHcnec  of  free  fluid  in  the  belly  will  give  the  ordinary  signs — namely, 
the  abdomen  is  generally  and  evenly  distended,  the  umbilical  pit  is  often 
obliterated,  the  umbilicus  may  even  protrude,  dullness  or  flatness  on  percus- 
sion in  the  flanks,  tympanitic  resonance  in  front.  Tlie  line  of  dullness  may 
be  made  to  vary  its  position  by  rolling  the  patient  on  his  side.  If  much  fluid 
i3«  present  and  the  intestines  arc  held  aw^ay  from  the  abdominal  wall  by  a  coa- 
tracted  infiltrated  mer^eutery,  there  may  be  flatness  on  percussion  in  front, 
simulating  a  large  ovarian  cyst  An  encapsulated  collection  of  tuberculous 
pus  may  give  rise  to  a  similar  impression.  When  the  fluid  is  serous  and  free, 
if  one  hand  is  placed  upon  the  flank  while  the  opposite  side  of  the  abdonien 
is  sharply  tapi>cd,  a  sensation  of  b  fluid  wave  will  be  tran.smitted  across  tlie 
abdomen.  The  abdominal  w^all  is  soft,  the  extreme  tendeniess  and  ri^dity 
of  acute  peritonitis  are  absent  There  ma}*  \ye  moderate  tenderness  if  nodular 
masses  are  present  in  the  abdomen.  Tlie  pain  complained  of  by  these  patienU 
is  not  usually  continuous  nor  very  8e%^ere  unless  the  functions  of  the  gut  Me  I 
interfered  with  by  adhesions.     Attacks  of  colicky  pain,  and  even  total  ob* 
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stnietion,  may  occur  in  such  eases.  The  function  of  the  alimentary  canal  may 
be  interfered  with  in  various  ways.  There  may  be  exhausting  diarrhea.  If 
the  motions  of  the  intestine  are  interfered  with  by  adhesions  or  contractions 
of  the  mesentery  there  may  tie  marked  constipation — even,  as  statetl,  total 
obstruction.  The  serous  accumulations  may  he  cliflFerentiated  from  cirrhosis  of 
the  liver  by  the  age  of  the  patient,  and  the  absence  of  an  alcoholic  history,  In 
cirrhosis,  enlargement  of  the  spleen  is  usually  present.  There  is  often  jaun- 
dice, a  change  in  the  size  of  the  liver,  vomiting  of  blocxl,  nosebleed,  hcmcT- 
rhoidsj  enlargement  of  the  superficial  veina  of  the  abdomen^  gastritis^  etc. 
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The  ascites  accompanying  valvular  disease  of  tlie  heart  is  accompanied  by 
valvular  murmurs,  changes  in  quality  of  the  heart  sounds  and  in  the  size 
of  the  heart.     The  serous  and  bloody  peritoneal  effusions  accompanying  some 
cases  of  carcinoma  and  sarcoma,  with  invasion  of  the  peritoneum,  arc  usually 
accompanied  by  a  more  profoimd  cachexia;  a  large  parent  tumor  is  usually 
discoverable.     The  age  of  these  patients  is  commonly  advanced.     There  will 
be  cases  where  the  surgeon  will  be  puzzled  until  the  abdomen  is  opened.     Those 
eases  arising  from  the  tubes  will  show  inflammatory  thickening  and  deformity 
of  these  structures  on  bimanual  palpation.     Perhaps  the  most  puzzling  cases 
of  tuberculous  peritonitis  are  those  arising  from  tuberculous  infiltration  of  the 
iwall  of  the  cecum  and  in  the  vermiform  appendix.     The  condition,  in  some 
cases,  will  be  mistaken  for  chronic  appendicitis,  with  the  production  of  ad- 
hesions.    In  other  cases  the  infiltrated  cecum  forms  a  large,  nodular,  hard 
tumor  in  the  right  iliac  fossa,  which  closely  simulates  a  malignant  growth. 
2fo  positive  diagnosis  is  apt  to  be  made  in  these  cases  in  the  absence  of  other 
evidences  of  tuberculosis  until  the  abdomen  is  opened.     When  the  tuberculous 
iJceration  and  perforation  of  the  gut  occur,  acute  progressive  purulent  peri- 
tonitis, or  a  localized  peritonitis  surroimding  an  abscess  cavity,  will  give  the 
signs  and  symptoms  of  the  complicating  infection  in  addition  to  those  already 
present.     I  have  happened  to  operate  on  a  number  of  these  cases ;  the  situation 
is  gloomy  as  far  as  eventual  cure  is  concerned.     A  tuberculous  artificial  anus 
is  quite  apt  to  follow  resection  of  the  tuberculous  gut. 

Aseptic  Peritonitis. — The  peritoneum  i-eacts  promptly  to  all  forms  of  me- 
chanical and  chemical  irritation  by  throwing  out  an  exudate  which  may  be 
aerous,  fibrinous,  or  consist  of  serum  stained  with  blood;  so  long  as  no  active 
prnia  are  present,  pus  is  not  formed.     The  end  result  of  such  irritations  is 
the  pr€Kluctii>ii  of  adhesions;  these  may  be  absorbed  after  a  time  or  be  per- 
infineni.      Aseptic  peritonitis  occurs  as  the  result  of  aseptic  injuries  to  the 
jjeritonevini,  whether  accidental  or  made  during  the  performance  of  surgical 
operatitnij^.     The  irritation  produced  by  aseptic  fluids — bile,  blood,  the  con- 
tents of  evsts,  small  quantities  of  aseptic  urine — has  a  similar  effect.     Portions 
icLlissue  dejirived  of  nourishment  by  ligatures,  cauterizations,  or  crushing, 
cause  the  formation  of  adhesions.     Cysts  with  twisted  pediclcvS,  strangulations 
of  portions  of  the  intestine  before  the  gut  has  lost  its  vitality,  volvulus,  intus- 
susception, and  numerous  other  like  conditions,  all  may  produce  a  serous  or 
fibrinous  exudate,  assuming  that  no  bacteria  are  present.     The  various  chem- 
ical antiseptics  act  in  a  similar  manner.     Aseptic  foreign  bodies — drainage- 
tubes,  gauze  packings,  ligatures — all  are  rapidly  surrounded  by  a  fibrous  exu- 
date and  adhesions,  when  left  in  the  pt^ritoneum.     The  symptoms  of  aseptic 
peritonitis  may  he  quite  marked ;  there  may  be  ])ain,  abdominal  distenticm  and 
rigidity,  vomiting,  even  paralysis  of  the  gut.     Septic  syinptoins  are  wanting. 
The  process  usually  ends  in   resolution  and  recovery  so  long  as  the  exudates 
remains  free  from  pyogenic  g(»rms.     As  stated,  the  adhesions  formed  may  Ik* 
absorbed  or  remain  indefinitely. 
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Injnriei  of  the  Feritonenm  and  Abdominal  Contents. — The  dangers  of  in- 
juries of  the  abdomen  are  chiefly  two:  bleedingy  and  peritonitis  from  a  wound 
or  rupture  of  one  of  the  hollow  organs  of  the  belly  and  the  escape  of  infectious 
material  into  the  peritoneal  cavity.  Intra-abdominal  conditions  are  favorable 
for  the  continuance  of  bleeding.  The  blood-vessels  of  the  omentum,  mesentery, 
stomach,  and  intestine,  as  well  as  the  great  vessels  of  the  abdomen,  lie  in 
loose  tissues;  the  blood  can  flow  freely  into  the  cavity  of  the  peritoneum  with- 
out resistance,  and  fatal  hemorrhage  may  take  place  from  a  surprisingly  small 
source.  Wounds  and  ruptures  of  the  solid  organs,  liver,  and  spleen  bleed  very 
rapidly,  as  a  rule.  Wounds  and  ruptures  of  the  kidney  vary  a  good  deal  in 
this  respect,  dependent  upon  the  direction  and  extent  of  the  injury.  Wounds 
of  omentum  may  rarely  cause  fatal  hemorrhage.  I  recall  the  case  of  a  young 
man  who  was  stabbed  with  a  penknife  in  the  lower  epigastrium,  and  who 
developed  the  symptoms  of  abdominal  hemorrhage;  u|K)n  opening  the  abdomen, 
but  little  free  blood  was  found  in  the  belly.  The  wound  in  the  abdominal  wall 
corresponded  to  the  situation  of  the  gastrocolic  omentum.  The  bleeding  had 
taken  place  into  the  substance  of  the  omentum,  and  the  blood  had  infiltrated 
and  dissected  its  way  widely  beneath  the  peritoneum.  The  gastrocolic  omen- 
tum, the  transverse  colon,  and  the  great  omentum  were  greatly  swollen,  infil- 
trated with  blood,  and  converted  into  a  spongy  mass  which  bled  freely  wherever 
handled.  It  was  impossible  to  determine  the  situation  of  the  wounded  vessel. 
The  gastroepiploic  arteries  were  secured,  but  the  bleeding  continued  in  spite 
of  the  ligation  of  tissues  en  masse  and  other  devices,  imtil  the  patient's  death 
the  following  day.  Many  wounds  of  the  omentum  bleed  only  moderately,  and 
it  is  exceptional  that  death  is  due  solely  to  this  cause.  In  general  it  may  be 
said  that  dangerous  intra-abdominal  bleeding  occurs  most  often  from  wounds 
of  the  solid  organs  and  from  the  mesentery  rather  than  from  wounds  of  the 
wall  of  the  stomach  and  intestine.  The  great  vessels  of  the  belly  and  their 
named  branches  will,  if  wounded,  cause  fatal  bleeding  so  rapidly  that  they 
rarely  come  under  surgical  treatment. 

A  very  large  proportion  of  penetrating  wounds  of  the  abdomen,  whether 
they  are  incised,  punctured,  or  gunshot  wounds,  injure  the  abdominal  viscera. 
The  alimentary  canal  is  more  often  injured  than  other  organs.  The  escape 
of  intestinal  contents  is  regularly  followed  by  fatal  peritonitis.  In  some 
wounds  of  the  intestine,  whether  punctured  or  gunshot,  if  the  wound  be  not 
very  large,  prolapse  of  the  mucous  membrane  of  the  gut  may  temporarily 
and  rarely,  even  permanently,  occlude  the  opening  so  that  only  a  localized  adhe- 
sive peritonitis  or  a  localized  abscess  results.  Such  an  occurrence  is  exceptional 
In  the  larger  number  of  eases  escape  of  intestinal  contents  takes  place,  and 
diffuse  purulent  peritonitis  is  developed  in  a  few  hours.  Some  variations  occur 
in  the  rapidity  with  which  the  signs  and  symptoms  of  peritonitis  appear,  de- 
pending upou  the  part  of  the  alimentary  tract  wounded  and  the  amount  and 
character  of  its  contents  at  the  time  of  its  injury.  The  contents  of  the  small 
intestine  (jejunum  and  ileum)  are  always  fluid  and  always  highly  infectious; 
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a  rapid  leakage  and  a  virulent  peritonitis  are  to  be  expected  after  wounds  of 
this  part  of  the  gut.  The  stomach,  on  the  other  hand,  may  be  full  or  empty 
at  time  of  wounding;  hence,  a  rapid  leakage  and  an  active  peritonitis  will 
occur  in  some  cases,  a  tardy  and  perhaps  less  violent  inflammation  in  others. 
The  prognosis  of  untreated  wounds  of  the  stomach  is  in  general  very  bad.  The 
escape  of  the  contents  of  the  duodenum  is  not,  in  my  experience,  followed  by 
so  virulent  a  peritonitis  as  occurs  from  wounds  of  the  ileum.  Tlic  contents 
of  the  colon  are  sometimes  fluid,  sometimes  solid;  leakage  may  be  rapid  or 
slow.  Wounds  of  the  extraperitoneal  portions  of  the  ascending  and  descending 
colon  may  be  followed  by  slow  leakage  and  the  gradual  formation  of  an  abscess 
or  phlegmonous  inflammation  of  the  loin.  The  abscess  cavity  will  contain  pus, 
fecal  matter,  and  gas.  It  is  to  be  remembered  in  regard  to  the  prognosis  of 
penetrating  wounds  of  the  abdomen  that  sharp  instruments  may  partly  divide 
the  coats  of  the  gut,  and  that  blunt  instruments  may  contuse  the  wall  of  the 
intestine.  In  either  case  sloughing  and  perforation  may  occur  many  days  after 
the  injury.  In  open  wounds  of  the  belly  a  third  risk  is  also  present,  namely, 
the  infection  of  the  peritoneum  by  the  instrument  which  created  the  wound, 
or  subsequently  by  the  clothing,  by  germs  uj^on  the  skin,  by  imclean  hands, 
instruments,  etc.  The  abdominal  wounds  made  by  the  surgeon  are  protected 
as  far  as  may  be  from  infection.  Accidental  wounds  are  exposed  to  infection 
by  injudicious  handling  and  exploration  without  due  aseptic  precautions.  The 
peritoneum  is,  as  stated,  quite  resistant  to  infection,  as  is  abundantly  shown, 
by  the  behavior  of  02X}ration  wounds.  The  external  wound  may  become  in- 
fected and  the  peritoneum  escape  if  closed  off  mechanically  or  by  a  fibrinous 
exudate.  Once  infected,  the  conditions  are  as  favorable  for  the  spread  of  the 
process  after  traumatic  as  after  pathological  lesions. 

Penetrating  Wounds  ok  the  Abdomen — Symptoms  and  Diagnosis 
(see  also  Wounds  of  the  Abdominal  Wall). — As  a  matter  of  practical  detail, 
it  may  be  stated  that  the  examination,  exploration,  and  treatment  of  pene- 
trating wounds  of  the  belly,  or  of  those  in  which  penetration  is  suspected  or 
possible,  should  be  undertaken,  even  at  the  risk  of  some  delay,  with  all  the 
careful  preparation  which  precedes  the  most  elaborate  abdominal  operation. 
Only  in  this  manner  can  danger  from  infection  from  without  be  avoided,  and 
only  thus  can  the  often  unexpected  dangers  and  difficulties  of  a  serious  visceral 
injury  be  met  and  overcome.  All  preliminary  probing  and  fingering  are  to 
be  condemned  as  unnecessary,  useless,  and  dangerous.  When  a  wound  is 
known  to  penetrate  the  belly,  the  less  the  patient  is  moved  about  the  better. 
In  carrying  and  transporting  such  an  individual,  the  utmost  gentleness  possible 
under  existing  conditions  is  imperative.  Necessity  and  occasion  may  arise 
when  these  precepts  cannot  be  carried  out  The  surgeon  must  then  do  the  best 
he  can  with  the  means  at  hand,  and  much  may  be  done  if  only  cleanliness 
can  be  maintained.  Incised  wounds  of  the  pt^ritonoum,  suitably  placed,  are 
often  followed  by  prolapse  of  the  viscera,  most  often  the  omentum,  which  may 
find  its  wajr  through  a  ver^  small  wound,  and  regularly,  also,  the  intestine  if 
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the  wound  is  larger.  These  structures,  if  exposed  to  the  air  for  a  few  hours, 
become  covered  with  fibrin  and  assume  a  dirty  gray  color.  The  intestine  is 
readily  recognized,  and  the  omentum  also  from  the  characteristic  lobulated 
fat  which  it  contains  and  the  delicate  structure  of  its  connective-tissue  frame- 
work. Only  rarely  could  a  projecting  tab  of  subcutaneous  fat  be  mistaken 
for  it.  If  it  be  omentum,  gentle  traction  will  draw  it  farther  out  of  the 
abdomen.  The  solid  viscera  only  rarely  protrude  through  an  accidental  wound 
The  liver  and  spleen  are  readily  recognized  by  their  consistence,  color,  shaj)e, 
and  anatomical  situation.  Occasionally,  as  the  result  of  an  incised  wound,  a 
considerable  quantity  of  small  intestine  may  escape  from  the  belly,  and  such 
intestine  may  be  extensively  torn,  contused,  or  cut.  The  diagnosis  is  to  be 
made  by  inspection.     I  recently  operated  upon  such  a  case. 

A  man  stabbed  his  wife  in  the  abdomen  with  a  carving  knife,  turning  the  blade 
as  he  withdrew  it.  A  wound  about  two  and  a  half  inches  in  length  and  angular 
in  shape  was  produced  to  the  right  of  the  umbilicus  which  severed  about  two  thirds 
of  the  belly  of  the  right  rectus  muscle.  The  woman  was  brought  to  the  hospital 
very  soon  after  the  wounding  and  taken  at  once  to  the  operating  room,  less  than 
forty  minutes  from  the  receipt  of  the  injury.  The  symptoms  of  shock  were  mod- 
erate; she  had  vomited  once.  Upon  removing  her  clothing  a  large  mass  of  small 
intestine  was  found  outside  the  abdomen,  smeared  with  intestinal  contents  and 
much  blood.  The  prolapsed  coils  measured  about  five  feet  in  length.  There  were  five 
incised  wounds  of  the  gut — three  of  them  transverse  cuts  about  an  inch  in  length. 
Two  almost  completely  severed  the  intestine.  There  were  two  incised  wounds  of 
the  mesentery.  The  intestines  were  washed,  the  bleeding  from  the  mesentery  eon- 
trolled,  the  intestines  sutured  and  again  washed.  Upon  exploring  the  interior  of 
the  belly  no  further  injuries  were  found,  nor  was  the  peritoneum  soiled.  The  in- 
testine was  returned  to  the  belly  and  the  external  wound  partly  sutured.  The 
patient  made  a  prompt  recovery. 

From  some  wounds  of  the  Wly  which  open  the  hollow  viscera  a  discharge 
may  take  place  of  a  character  indicating  the  organ  wounded ;  thus,  the  escape 
of  gas  or  of  intestinal  contents  would  indicate  positively  a  wound  of  the  stom- 
ach or  intestine ;  an  escape  of  bile,  a  wound  of  the  gall-bladder,  the  bile  ducts, 
the  liver,  possibly  the  duodenum ;  an  escape  of  urine,  a  wound  of  the  urinary 
bladder,  ureter,  or  kidney,  according  to  the  anatomical  site  of  the  wound. 
While  such  signs  arc  positive  and  reliable  when  present,  their  occurrence  is 
not  constant,  and  their  ap|)earance  is  not  to  be  awaited  as  a  means  of  diagnosis. 

Wlien,  from  the  history  of  the  case  and  the  appearance  of  the  external 
wound,  it  seems  doubtful  whether  the  peritoneum  has  been  opened  or  not,  the 
safest  and  surest  means  of  diagnosis  is  to  explore  the  wound  with  the  most 
careful  aseptic  ]>reeautions.  If  retraction  of  the  wound  edges  and  the  intro 
duetion  of  a  sterih*  gloved  finger  still  leaves  the  matter  in  doubt,  the  patient 
should  be  put  un<ler  a  general  anesthetic  ajid  the  wound  enlargeil  sufficiently 
to  settle  the  question  of  penetration.     If  penetration  exists,  the  presence  ^ 
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Hood,  intestinal  contents,  gas,  bile,  or  otiier  material  will  indicate  injury  of  the 
Wood-vessels  or  viscera,  as  the  case  may  be.  If  no  foreign  material  is  found, 
the  structures  underlying  the  wound  in  the  belly  wall  sliould  be  carefully  in- 
spected. If  no  injury  of  the  viscera  be  discovered  and  no  symptoms  have 
previously  existed  indicating  such,  the  wound  may  be  closed,  with  such  drain- 
age as  seems  necessary  for  the  given  case. 

Stab  and  Gunshot  Wounds  of  the  Abdomen. — The  diagnosis  of  penetration 
and  of  visceral  injury  can  often  be  made  in  the  case  of  incised  wounds  of  the 
abdominal  wall  upon  inspection.  Such  is  less  often  the  case  in  stab  and  gun- 
shot wounds.  In  these  latter  we  are  often  able  to  infer  penetration,  intra- 
abdominal hemorrhage,  or  visceral  injury.  From  the  situation  and  direction 
of  the  wound  or  wounds,  from  the  character  of  the  w^eapon  or  missile,  from 
powder  marks  upon  the  skin  or  clothing  indicating  close  range  and  probable 
penetration,  from  the  degree  of  violence  used,  and  from  local  and  general 
symptoms  exhibited  by  the  patient.  We  have  already  described  the  symptoms 
of  abdominal  shock.  Such  symptoms  are  usually  marked  after  severe  contu- 
sions of  the  abdomen,  notably  those  accompanied  by  rupture  of  the  viscera. 
They  are  commonly  present  after  gunshot  wounds,  especially  after  wounds 
of  the  stomach.  They  have  been  absent  in  several  stab  wounds  I  have  seen 
with  injury  to  the  liver,  intestine,  kidney,  and  other  organs,  though  in  other 
similar  cases  they  have  been  present  The  presence  of  shock  bespeaks  the  prob- 
able existence  of  serious  intra-abdominal  injury. 

Symptoms  of  Intra-abdominal  Bleeding, — The  symptoms  of  intra-abdominal 
bleeding  are  increasing  pallor  of  the  skin  and  mucous  membranes,  a  progressive 
increase  in  the  pulse  rate.  The  radial  pulse  becomes  more  and  more  feeble  and 
compressible;  coldness  of  the  extremities,  sometimes  a  cold  and  clammy  per- 
spiration, restlessness,  thirst,  anxiety,  air-hunger,  sjTicope,  sometimes  vomiting. 
Locally,  there  is  severe  abdominal  pain  and  tenderness^  sometimes  localized  or 
general  rigidity,  rarely  noticeable  distention.  There  may  be  dullness  in  the 
flanks  and  other  signs  of  free  fluid  in  the  belly  if  the  hemorrhage  is  very  large. 
"When  the  blood  collects  in  the  region  of  the  spleen,  below  the  right  lobe  of  the 
liver,  in  the  pelvis,  in  the  lesser  sac,  or  behind  the  peritoneum,  there  may  be 
the  formation  of  a  more  or  less  defined  palpable  mass  or  sense  of  resistance 
in  the  abdomen,  dull  or  flat  upon  percussion.  Such  a  mass  may  slowly  or 
rapidly  increase  in  size  for  several  days  if  the  patient  survives  and  is  not 
operated  upon.  As  the  blood  partly  coagulates  or  is  shut  in  by  adhesions,  the 
boundaries  of  the  tumor  become  more  distinct.  Such  signs  are  more  often 
observed  after  subcutaneous  injuries  than  after  stab  and  gunshot  wounds,  since 
the  latter  are  more  commonly  subjected  to  early  operation. 

Signs  and  Symptoms  of  Injury  to  the  Alimentary  Canal. — The  signs  and 
symptoms  of  injury  to  the  alimentary  canal  are  by  no  means  so  definite  at 
first  unless  stomach  or  intestinal  contents  or  gas  escape  from  the  wound.  In 
wounds  of  stomach  and  diiod(»num,  accompanied  by  the  escape  of  gas  from 
the  external  wound,  such  gas  will  be  odorless,  or  at  least  have  no  fecal  odor. 
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In  subcutaneous  perforations,  whether  traumatic  or  due  to  ulcerative  processes, 
we  may,  upon  ojK?nin^  the  alKlomen,  observe  tlie  esc*ai>e  of  odorless  or  of  stink- 
ing gas,  suggesting  tlie  stomach  or  duodeniun  or  tlie  large  and  small  intestine 
as  a  source,  resixx*tively.  Evidences  of  peritoneal  irritation,  due  to  the  escape 
of  intestinal  contents,  may  not  appear  for  a  number  of  hours.  Early  signs 
and  symptoms  are  vomiting,  sometimes  of  blood,  rarely  passage  of  blood  per 
rrdum,  localized  abdominal  pain,  tenderness,  and  muscular  rigidity.  During 
the  early  hours  the  abdominal  wall  is  usually  retracted,  flat,  or  concave  (the 
scaphoid  abdomen),  and  of  boardlike  hardness.  After  six,  eight,  or  twelve 
hours  the  signs  and  symptoms  become  those  of  diffuse  purulent  peritonitis.  As 
a  matter  of  exjierience  it  is  observed  that  cases  of  intestinal  wounds  with  ex- 
travasation recover  in  a  considerable  proportion  of  cases,  if  operated  upon 
early,  during  the  first  six  to  eight  hours;  after  that  time  the  prognosis  becomes 
much  worse.  When  doubt  exists,  in  a  penetrating  wound  of  the  belly,  as  to 
the  existence  of  visceral  lesions,  early  ojx^rative  exploration  of  the  abdomen 
is  the  safest  and  best  diagnostic  measure. 

Some  Gkneral  axd  Special  Data. — Some  general  and  special  facts  are 
of  interest.  Wounds  in  the  epigastrium  occur  without  wounds  of  the  viscera 
more  often  than  those  in  the  lower  part  of  the  belly;  this  is  especially  true 
of  stabs  and  punctures  made  with  rather  dull  instruments;  the  stomach  or 
transverse  colon  may  be  pushed  aside  and  not  perforated ;  the  same  may  be 
true  when  the  abdomen  is  penetrated  by  falling  on  a  stake,  an  iron  picket,  or 
the  like,  or  when  the  abdomen  is  penetrated  by  the  horn  of  a  bull.  It  should 
be  borne  in  mind  that  the  stomach  or  gut  may  be  contused,  and  subsequently 
slough  and  |)orf()rate  many  days  later — as  late  as  a  fortnight,  for  example. 
Such  late  j)erf()rations  are,  however,  much  more  frequent  as  the  result  of  sub- 
cutaneous injuries.  Wounds  of  the  stomach  or  the  gut  made  by  stabs  are 
sometimes  single,  sometimes  multiple.  Those  made  by  bullets  are  rarely  single, 
usually  multiple;  four,  eight,  twelve,  sixteen  perforations  are  frequently  ob- 
served. There  are  usually  two  openings  in  each  wounded  coil  or  in  the  stom- 
ach, as  the  case  may  be — one  where  the  bullet  entered,  one  where  it  came  out 
Kevolver  bullets,  and  even  high-powdered  rifle  bullets  with  the  full  mantle  and 
of  small  calilK?r,  may,  as  stated  under  Gunshot  Wounds,  pass  entirely  through 
the  abdomen  and  wound  no  important  viscus. 

The  anatomical  site  of  a  stab  w^ound  and  the  direction  of  the  wound  canal, 
together  with  a  knowledge  of  the  length  of  the  instrument,  permits  a  probable 
diagnosis  as  to  the  organs  penetrated.  This  is  true  to  a  much  smaller  extent 
in  the  case  of  bullet  wounds,  even  though  they  have  passed  directly  througb 
the  body.  A  certain  number  of  gunshot  wounds  of  the  abdomen  also  pass 
through  the  pleura,  lung,  and  diaphragm.  In  these  cases  air  may  enter  the 
abdomen  from  the  chest,  and  cause  abdominal  distention  and  absence  of  liver 
dullness.  Stomach  or  intestinal  contents  may  also  pass  into  the  pleural  cavity 
and  cause  death  from  septic  pleuritis,  although  the  intestinal  wounds  have  been 
closed  and  peritonitis  avoided. 


PENETRATING   WOUNDS   OF   THE   ABDOMEN  737 

The  gravity  of  the  injuries  produced  by  gunsliot  wounds  involving  both 
the  thorax  and  the  abdomen  varies  much,  depending  chiefly  upon  the  character 
of  the  visceral  injuries.  The  two  following  histories  serve  to  indicate  the 
very  different  results  which  may  follow  shots  fired  under  like  circumstances: 

Gunshot  Wounds  of  Pleura,  Lung,  Diaphragm,  Intestine,  and  Kidney. — 
Case  I. — G.  B.,  a  well-nourished,  vigorous-looking  man  in  the  prime  of  life, 
was  admitted  to  the  New  York  Hospital  on  the  afternoon  of  November  24,  1904. 
Twenty  minutes  before  admission  he  had  been  shot  in  the  chest  with  a  .32  caliber 
revolver  at  close  range.  On  admission  his  face  was  pale  and  anxious.  Extremities 
cold.  Pulse  rapid  and  feeble.  Rectal  temperature,  99.6°.  Respiration,  28,  and 
labored.  There  was  a  bullet  wound  in  the  seventh  intercostal  space  on  the  left 
side,  in  the  anterior  axillary  lino.  There  was  no  hemoptysis  nor  external  bleeding. 
The  abdomen  was  moderately  distended,  tympanitic,  and  rigid.  There  was  absence 
of  liver  dullness.  The  rigidity  was  most  marked  in  the  left  hypochondrium.  The 
patient  had  vomited  partly  digested  food.  I  saw  the  patient  a  few  minutes  after 
his  admission,  and  operated  upon  him  under  ether  less  than  an  hour  after  the 
shooting.  Abdomen  opened  along  outer  edge  of  left  rectus  muscle.  Free  blood,  air, 
and  a  small  amount  of  intestinal  contents  in  the  abdominal  cavity.  Upon  retract- 
ing the  wound  edges  and  pushing  aside  the  stomach  a  perforation  could  be  seen  in 
the  diaphragm  about  four  inches  from  the  middle  line,  through  which  air  and  blood 
rushed  in  and  out  during  respiration.  There  was  a  single  contused  wound  of  the 
transverse  colon  which  had  not  opened  the  gut.  There  were  two  perforations  in 
the  jejunum  about  seven  inches  from  its  junction  with  the  duodenum.  The  wounds 
in  the  gut  were  sutured  and  the  abdomen  washed.  Efforts  to  close  the  wound  in 
the  diaphragm  had  to  be  desisted  from  on  account  of  the  bad  condition  of  the 
patient.  No  active  bleeding  into  the  belly,  other  than  from  the  diaphragm,  was 
observed.  Stimulation,  drainage,  closure  of  abdominal  wound.  Patient  rallied 
from  shock,  but  had  a  gradually  increasing  abdominal  distention.  Continued 
vomiting,  finally,  dark  brown  in  color  and  with  a  foul  odor.  There  was  marked 
dyspnea  and  the  physical  signs  of  hemopneumothorax  on  the  left  side.  On 
November  25th  the  urine  contained  a  moderate  amount  of  blood.  His  temperature 
and  pulse  gradually  rose,  and  he  died  November  2r)th  at  9.30  a.m.  The  autopsy 
showed,  in  addition  to  the  injuries  describcnl,  a  perforating  wound  of  the  lower 
lobe  of  the  left  lung  and  a  lacerated  wound  of  the  lower  pole  of  the  left  kidney. 
There  was  a  moderate  amount  of  blood-stained  fluid  in  the  peritoneal  cavity.  The 
intestinal  wounds  were  water-tight. 

The  second  case  was  a  young  woman  who,  on  August  19,  1905,  was  shot  with  a 
.32  caliber  pistol  in  the  right  side  of  the  chest  at  close  range.  She  was  brought 
to  the  hospital,  where  I  saw  her  with  Dr.  P.  R.  Bolton,  to  whose  service  the  case 
was  admitted.  The  patient  was  pale  and  suffering  from  moderate  shock.  There 
was  a  bullet  wound  in  the  eighth  intercostal  space  in  the  posterior  axillary  line  on 
the  right  side  of  the  chest.  Beneath  the  wound  in  the  skin  there  was  a  consid- 
erable hematoma  extending  over  an  area  about  two  and  a  half  inches  in  diameter. 
There  was  normal  breathing  over  that  side  of  the  chest.  A  few  fine  niles  could 
be  heard  posteriorly  at  the  lower  border  of  the  lung.  Aside  from  a  moderate  rise 
of  temperature  lasting  for  ten  days  and  pretty  severe  pain  referred  to  the  right  side 
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in  the  region  of  the  wound,  there  were  no  marked  symptoms  of  any  kind.  At 
the  end  of  ten  days  the  bullet  was  felt  beneath  the  skin  in  the  eighth  intercostal 
space,  between  the  scapular  and  posterior  axillary  line  on  the  left  side,  and  was 
found,  upon  incision,  embedded  in  the  intercostal  muscles  at  that  point.  The 
patient  made  a  good  recovery.  While  the  track  of  the  bullet  in  this  case  can  only 
be  surmised,  it  seems  possible  that  it  penetrated  the  right  pleura  and  diaphragm, 
the  right  lobe  of  the  liver,  and  emerged  through  the  diaphragm  and  left  pleura 
to  the  point  where  it  was  found.  It  may,  of  course,  have  been  a  contour  shot,  but 
no  line  of  pain  and  tenderness  across  the  back  existed  to  indicate  such  a  course. 

A  bullet  passing  horizontally  across  the  belly  from  flank  to  flank,  or  one 
passing  directly  backward  in  the  center  of  the  abdomen  near  the  umbilicus, 
is  more  apt  to  cause  multiple  injuries  than  one  taking  an  oblique  course  from 
above  downward  or  from  before  backward,  or  one  passing  from  before  back- 
ward in  the  epigastrium.  Bullets  are  much  more  apt  to  injure  a  number  of 
different  organs  than  are  stab  wounds.  The  character  of  the  effects  upon 
the  tissues  produced  by  different  types  of  weapons  and  bullets  have  been  suffi- 
ciently described  under  Gunshot  Wounds.  Here  it  may  be  added  that  the 
explosive  effect  upon  hollow  organs  filled  with  fluid  or  semifluid  material,  and 
upon  solid  organs,  is  scarcely  observed  after  revolver  shots,  such  as  are  ordi- 
narily encountered  in  the  hospitals  in  the  city  of  Kew  York.  The  wounds  are 
made  with  .22,  .32,  and  .38  caliber  pistols,  rarely  larger.  The  initial  velocity 
is  not  very  high. 

The  Chinese  in  the  murderous  affrays  so  common  of  late  between  their 
factions  in  this  city  use  heavy  revolvers,  .44  Colt.  The  injuries  produced,  as 
seen  in  the  Hudson  Street  Hospital,  are  very  severe,  and  often  fataL  If  a 
bullet  be  deformed,  or  strike  the  gut  obliquely,  the  wound  may  be  oval  or 
ragged  and  irregular  in  shape,  and  much  larger  than  the  bullet  Revolver 
bullets  cut  furrows  or  canals  in  solid  organs,  the  edges  of  which  are  contused, 
sometimes  fissured.  Bullets  which  strike  the  intestine  tangentially  may  cut 
peritoneum,  or  peritoneum  and  muscularis,  without  penetrating  the  mucosa; 
a  shallow  furrow  may  be  created,  or  a  flap  of  the  outer  layers  of  the  gut  may 
be  stripix?d  up  from  an  area  of  an  inch  or  m-ore.  If  the  tissues  are  not  frayed 
and  contused  such  a  flap  may  be  sutured  in  place  with  safety. 

In  the  stomach  and  intestine  revolver  bullets,  unless  they  strike  obliquely 
or  tangentially,  make  round  perforations  or  oval  holes  somewhat  larger  than 
the  size  of  the  bullet.  The  orifice  of  exit  is  usually  little  if  any  larger  than 
that  of  entrance.  The  edges  of  the  openings  are  more  or  less  contused.  Large, 
soft-lead  rifle  bullets,  express  bullets  (hollow-pointed),  and  soft-nosed  jacketed 
bullets,  from  high-powdered  rifles,  produce  very  extensive  lacerations  of  hollow 
organs,  and  churn  up  solid  organs — liver,  spleen,  and  kidney — into  a  pulp. 
Such  wounds  searcoly  come  under  ojx?rative  treatment. 

Wounds  of  the  mesentery  often  accompany  gunshot  wounds  of  the  intes- 
tine, and  are  a  eoninion  cause  of  free  bleeding.  They  should  Ik?  carefully 
sought  for.     If  the  mesentery  is  extensively  wounded  close  to  the  intestinal 
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K)rder,  the  vitality  of  a  portion  of  gut  may  be  iniporiled.  The  appearance  of 
he  intestine  is  a  safe  guide  in  cl(»ciding  the  question  for  or  against  resection. 
Further  details  of  diagnosis  will  be  found  under  Wounds  of  Organs.) 

Subcutaneous  Injuries  of  Abdominal  Contents. — Subcutaneous  in- 
uries  of  the  belly  occur  from  blunt  violence  of  all  kinds — blows,  falls,  kicks, 
he  tread  of  a  horse;  falls  from  a  height  against  a  projecting  object;  falls. from 
height  upon  the  feet  or  buttocks ;  falls  from  a  height  upon  the  belly  in  water ; 
un-over  accidents;  compression  of  the  belly  between  two  hard  objects,  rail- 
ray-car  buifers,  etc.  The  injuries  to  the  viscera  are  produced  in  various  ways. 
^  direct  blow  over  a  small  area  may  rupture  an  underlying  solid  organ — Oliver, 
pleen,  kidney;  or  burst  a  hollow  organ,  if  distended — ^gall-bladder,  stomach, 
Qtestine,  urinary  bladder.  The  distended  stomach  or  urinary  bladder  may 
ither  of  them  be  ruptured  by  moderate  degrees  of  violence.  The  presence 
►f  pathological  changes  in  the  stomach,  ulceration  or  scar  tissue,  increases  the 
ikelihood  of  rupture.  The  stomach  usually  ruptures  at  or  near  the  lesser 
lurvature,  nearer  the  pylorus  than  the  cardia;  the  rupture  is  commonly  a 
ongitudinal  tear.  In  some  cases  direct  compression  of  the  viscera  against  the 
jpine  or  pelvis  may  occur — in  run-over  accidents,  compression  by  railway  buf- 
fers, etc.  Thus,  rupture  by  bursting,  tearing,  or  contusion  of  organs  is  pro- 
duced— pancreas,  stomach,  intestine.  A  fractured  rib  may,  by  a  continuance 
of  the  violence,  wound  the  liver  or  kidney.  The  latter  is  very  rare.  I  have 
seen  instances  of  both  these  lesions.  In  falls  from  a  height  the  violent  com- 
motion of  the  entire  body  may  tear  movable  from  fixed  portions  of  the  intes- 
tines— the  jejunum  from  the  duodenum,  the  ileum  from  the  cecum,  or  tear 
the  blood-vessels  of  the  mesentery. 

While,  generally,  the  injuries  following  blows  and  crushes  occur  to  the 
immediately  underlying  organs,  such  is  not  always  the  case;  a  somewhat  dis- 
tant organ  may  also  be  injured.  In  a  good  many  cases  the  history  of  the  acci- 
dent, the  presence  of  contusions  or  abrasions  of  the  abdominal  wall,  of  frac- 
tured ribs,  of  a  fracture  of  the  pelvis,  will  aid  in  locating  the  seat  of  the 
intra-abdominal  injury.  In  many  cases  the  injuries  are  multiple.  One  of  the 
<Jifficulties  in  the  early  diagnosis  is  that  a  contused  portion  of  intestine  may 
not  slough  and  perforate  for  many  days.  The  same  is  true  of  those  cases  in 
^hich  the  mesentery  is  torn  away  from  the  gut,  gangrene  and  perforation  of 
fte  latter  may  be  long  delayed. 

Groups  of  Symptoms  Observed  in  Suhcuianeous  Injuries  of  the  Abdomen. 
■^In  general,  the  diagnosis  of  subcutaneous  injuries  of  the  abdominal  contents 
lepends  upon  the  history  of  the  injury  and  uix)n  observation  of  several  sets 
tf  local  and  general  signs  and  symptoms.  There  may  be  present:  (1)  Shock; 
[2)  symptoms  of  intraperitoneal  hemorrhage;  (3)  symptoms  due  to  rupture 
»f  the  gastro-intestinal  tract;  (4)  symptoms  due  to  rupture  of  other  organs. 
See  Liver,  Spleen,  etc.) 

As  stated,  severe  contusions  of  the  abdomen  are  quite  commonly  attended 
y  marked  symptoms  of  shock,  already  described ;  such  is  not  always  the  case. 
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I  recall  a  young  man  who  walked  into  the  hospital  with  a  ruptured  kidney 
from  a  fall  upon  the  loin.  lie  concluded  to  walk  home  again,  and  was  brought 
back  to  the  hospital  in  a  dying  condition  from  hemorrhage.  Tlie  kidney  was 
extensively  contused  and  ruptured.  Many  similar  observations  have  been  made 
in  cases  of  rupture  of  tlie  liver,  stomach,  intestine,  and  urinary  bladder.  Should 
the  symptoms  of  shock  be  present  after  tlie  accident,  persist  for  some  hours,  in 
spite  of  rest  and  suitable  treatment,  and  should  abdominal  pain,  tenderness, 
and  rigidity  increase,  together  with  the  signs  of  progressive  anemia — pallor, 
thirst,  restlessness,  a  thready,  rapid  pulse — intra-abdominal  bleeding  of  a  serious 
character  is  present.      (See  also  Wounds  of  the  Abdominal  Contents.) 

Ruptures  of  the  Alimentary  Tract,  the  Stomach,  or  Intestine. — The  symp- 
toms and  signs  of  ru])ture  of  the  stomach  or  intestine  in  typical  cases  are  as 
follows:  The  patient  feels  a  sudden  very  severe  pain  at  the  seat  of  rupture. 
The  symptoms  of  shock  appear  at  once,  or  in  a  very  short  time.  If  there  are 
other  severe  associated  injuries  he  may  speedily  become  unconscious  and  dia 
If  not,  he  may  react  after  a  variable  time.  His  pulse  and  appearance  may 
improve.  The  pain  continues  unabated.  There  is  local  rigidity  and  tenderness 
of  the  abdominal  wall.  There  is  often  hiccough.  Nausea  is  felt,  and  is  fol- 
lowed by  vomiting  in  most  cases.  In  some  cases  of  rupture  of  the  stomach 
there  may  be  no  vomiting.  The  contents  of  the  stomach  may  find  a  ready 
avenue  of  escape  into  the  peritoneal  cavity.  In  ruptures  of  the  gut  vomiting 
is  regularly  present;  the  vomiting  is  repeated  a  number  of  times;  the  continu- 
ance of  the  vomiting  strongly  suggests  injury  of  the  alimentary  tract.  Follow- 
ing simple  contusions,  one  or  two  acts  of  vomiting  are  common,  but  not  fre- 
quently repeated  vomiting.  The  vomited  matters  consist  of  the  contents  of 
the  stomach ;  later,  of  bile-stained  fluid.  Blood  in  the  vomit  suggests  an  injury 
of  the  stomach,  not  necessarily  a  perforation.  A  bloody  stool,  rather  a  lacera- 
tion of  the  mucous  membrane  of  the  bowel  than  a  rupture.  Within  a  few  hours 
there  are  added  the  symptoms  of  peritonitis  (see  Wounds  of  Abdominal  Con- 
tents) ;  the  flat  or  concave  abdomen  gradually  becomes  distended.  The  escape 
of  gas  may  give  rise  to  exaggerated  tympanitic  resonance  around  the  umbilicus 
or  to  diminution  or  absence  of  liver  dullness.  The  evidences  of  free  fluid  in 
the  l)elly  will  not  be  present  unless  the  quantity  of  escaped  intestinal  contents 
is  very  large;  there  will  then  be  dullness  in  the  flanks.  It  is  stated  that  such 
dullness  may  be  more  marked  on  that  side  of  the  belly  nearer  to  which  the 
perforation  took  place.  After  a  few  hours  the  whole  picture  gradually  changes 
to  that  of  diflFuse  purulent  peritonitis.  In  many  cases  the  symptoms  of  shock 
simply  merge  in  a  few  hours  into  those  of  the  most  intense  peritoneal  sepsis. 
(See  Peritonitis.)  In  those  cases  complicated  by  rupture  of  solid  organs  or  by 
rupture  of  blood-vessels  the  early  symptoms  will  be  rather  those  of  shock  and 
acute  progressive  anemia,  together  with  the  local  signs  and  symptoms  already 
described.  I  think  it  worth  while  to  reiterate  that  shock  may  be  entirely 
absent.  Following  an  injury  to  the  abdomen  the  patient  will  suffer  acute 
abdominal  pain,  and  will  go  on  to  develop  diffuse  purulent  peritonitis,  or  ifl 
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ome  cases  of  delayed  perforation,  a  localized  peritonitis  and  fecal  abscess.     In 

good  many  cases  no  absolutely  certain  diagnosis  of  rupture  of  the  gut  can 

e  made  during  the  early  hours  following  the  injury.      In  others,   although 

easonably  sure  that  a  rupture  exists,  we  are  unable  to  tell  what  portion  of 

he  intestinal  tract  is  injured.    In  the  treatment  of  these  cases  we  should  remem- 

er  that  if  an  operation  is  to  be  done  at  all,  the  sooner  it  is  done  the  better  the 

hances  of  recovery.     The  surgeon  will  not,  of  course,  open  the  belly  of  an 

ctually  moribund  individual.     In  other  cases  less  desperate  he  will  delay  the 

peration,  and  seek  by  warmth  and  other  stimulating  measures  to  get  the 

latient  into  better  condition  and  to  make  a  definite  diagnosis.     Some  of  these 

ases  will  be  saved  even  by  a  delayed  operation.     In  still  other  cases  the  symp- 

oms  of  perforation  will  not  appear  for  many  hours,  or,  in  cases  of  delayed 

perforation,  not  for  many  days.     The  symptoms  of  shock  will  pass  away,  and 

he  patient  enjoy  a  longer  or  shorter  period  of  relative  comfort,  to  be  followed, 

luddenly  or  gradually,  by  symptoms  which  vary  according  to  the  following 

ocal  conditions:  The  rupture  may  be  closed  by  prolapsed  mucous  membrane, 

lotably  if  the  organ  is  empty.     Leakage  may  finally  take  place,  to  be  followed 

3y  progressive  fibrino-purulent  peritonitis,  or  adhesions  may  form,  closing  off 

the  site  of  the  perforation.     Several  results  are  then  possible;  in  rare  cases 

DO  leakage  will  occur,  the  perforation  will  heal.     In  others,  the  adhesions  will 

break  down  with  the  production  of  a  progressive  peritonitis  or  of  a  localized 

peritonitis  with  abscess;   and  these  conditions  will  give  their  characteristic 

signs  and  symptoms;  such  an  abscess  may  break  into  the  intestine,  perforate 

the  diaphragm  into  the  pleura,  or  even  the  abdominal  wall.     (See  Peritonitis.) 

In  the  cases  of  delayed  perforation  from  contusion  of  the  wall  of  the  gut, 

sloughing  may  finally  take  place  and  peritonitis  develop  at  the  end  of  a  week 

or  ten  days.     If  the  original  perforation  be  small  and  the  leakage  slow,  and, 

notably,  if  it  takes  place  in  a  pocket  of  peritoneum,  the  bottom  of  the  pelvis, 

the  lesser  peritoneal  sac,  and  if  the  bacteria  be  not  very  virulent  and  the  amount 

of  intestinal  contents  extruded  small,  there  will  follow  the  original  injury  in 

twelve  to  twenty-four  hours  the  signs  and  symptoms  of  a  localized  peritonitis, 

gradually  or  slowly  developing,  usually  ending  in  the  formation  of  an  abscess. 

Lastly,  as  stated  under  wounds  of  the  viscera,  if  the  rupture  occurs  in  a  part 

of  the  gut  not  covered  by  peritoneum — posterior  surface  of  ascending  colon, 

descending  colon,  or  posterior  surface  of  descending  portion  of  duodenum — a 

localized  abscess  will  form  outside  the  peritoneal  cavity,  or  a  septic  phlegmonous 

inflammation,  with  the  production  of  definite  signs  and  symptoms.     It  has 

been  my  own  practice  in  subcutaneous  injuries  of  the  abdomen,  especially  in 

those  cases  showing  signs  of  progressive  anemia,  to  operate  at  once  in  spite  of 

pretty  severe  symptoms  of  shock;  a  number  of  these  cases  with  rupture  of 

solid  organs — liver,  kidney,  spleen — have  recovered.     Ether  acts  as  a  powerful 

i^arf  stimulant,  and  under  the  anesthetic  the  symptoms  of  shock  will  often 

diminish  or  disappear;  other  stimulants,  including  saline  infusions,  may  be 

given  on  the  operating  table,  the  latter  after  any  source  of  active  bleeding  has 
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been  conlrolled,  A  number  of  cases  have  died,  but  not,  in  my  judpnrnr, 
because  of  the  ojxjration.  In  cases  where  the  diagnosis  remains  iincerfalii 
the  patient  should  be  watched  with  care  and  treated,  as  far  as  rest,  diet,  etc.. 
are  concerned,  as  though  a  perforation  existed ;  such  cases  cannot  l»e  considcriHl 
out  of  danger  for  a  fortnight.  The  use  of  morphin  should  as  far  as  may  U 
omitted.  The  development  of  the  signs  of  peritonitis  are  an  indication  for 
immediate  operation. 


CHAPTER    XXV 
INJURIES  OF  SPECIAL  ABDOMINAL  ORGANS 

The  Stomach. — Aside  from  the  history  of  the  accident,  the  situation  of  the 
oontusion  or  wound  and  the  signs  and  symptoms  mentioned  in  the  preceding 
ohapter,  it  is  difficult  to  give  any  certain  differential  signs  whereby  we  may 
<!onclude  that  the  stomach  alone  is  injured.  Often  we  are  obliged  to  content 
ourselves  with  the  diagnosis,  perforation,  or  rupture  of  some  part  of  the  ali- 
xnentary  tract,  until  the  abdomen  is  explored. 

Injuries  of  the  Dnodennin. — The  duodenum  is  rather  rarely  injured  as  the 
result  of  stab  and  gunshot  wounds.  Rather  often  as  the  result  of  blunt 
"violence;  since,  being  fixed  and  lying  partly  against  the  spine,  it  cannot  slip 
away  from  a  compressing  force  as  readily  as  the  more  movable  portions  of  the 
intestine.  In  a  number  of  cases  the  rupture  has  been  complete,  the  duodenum 
"being  torn  completely  across  at  its  junction  with  the  pylorus.  If  the  rupture 
occurs  in  the  intraperitoneal  portion  of  the  gut,  diffuse  peritonitis  is  the  result. 
If  in  the  retroperitoneal  portion,  a  retroperitoneal  phlegmonous  process  or 
an  abscess  with  or  without  a  secondary  peritonitis.  Intraperitoneal  rupture 
can  scarcely  be  differentiated  from  rupture  of  the  stomach.  The  pain  is  re- 
ferred rather  to  the  right  of  the  middle  line.  Vomiting  of  the  contents  of  the 
stomach  or  of  blood  occur  in  about  half  the  cases.  In  these  cases  which  do 
not  involve  the  peritoneum  there  will  be  a  fixed,  continuous,  deep  pain  in 
the  epigastrium,  localized  tenderness  and  rigidity,  pronounced  septic  symp- 
toms, sometimes  the  formation  of  a  palpable  mass  as  the  abscess  increases 
in  size. 

Injuries  of  the  Jejunum  and  Ileum. — Injuries  of  the  jejunum  and  ileum 
are  frequent  both  as  the  result  of  open  wounds  and  contusions  of  the  abdomen. 
'Open  woimds,  especially  gimshot  wounds,  usually  cause  multiple  perforations. 
As  already  indicated,  complete  rupture  may  take  place  as  the  result  of  blunt 
violence,  notably  at  the  flexura  duodeno-jejunalis  and  at  the  ileo-colic  jimction. 
I  have  seen  several  complete  ruptures  in  other  situations  from  kicks  and  blows 
upon  the  abdomen.  In  several  eases  the  contusion  of  the  abdomen  was  not  fol- 
lowed by  very  marked  symptoms  at  once.  Sloughing  and  perforation  of  the 
contused  gut  took  place  only  after  several  days.  The  peritonitis  following 
wounds  and  ruptures  of  the  small  intestine  is  of  a  severe  type.     Two  cases 

treated  by  me  in  the  Roosevelt  Hospital  may  serve  as  illustrations: 
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Case  I. — A  man  of  fifty-five  was  kicked  by  another  in  the  lower  part  of  the 
belly.  He  had  a  severe  pain  in  the  abdomen,  vomited,  and  felt  weak,  but  was  able 
to  walk  home,  where  he  remained  in  bed.  During  the  next  forty-eight  hours  he 
suffered  but  little.  His  general  condition  remained  good.  On  the  third  day  he 
was  suddenly  seized  with  violent  pain  in  the  abdomen,  repeated  vomiting,  and  pros- 
tration. He  remained  at  home  thirty-six  hours  longer,  and  was  brought  to  the 
ho}?pital  in  the  ambulance  on  the  morning  of  the  fifth  day  after  the  injury.  At 
that  time  he  was  severely  ill,  countenance  pinched,  pulse  150  and  thready,  tem- 
perature 102°  F.,  respiration  3G,  cerebration  clear.  Abdomen  distended,  tender, 
and  rigid,  everywhere  tympanitic.  The  liver  dullness  absent.  There  was  a  contusion 
of  the  abdominal  wall  to  the  left  of  the  umbilicus.  Immediate  abdominal  incision 
in  the  middle  line  above  and  below  umbilicus,  under  ether  anesthesia.  Upon  open- 
ing the  peritoneum  a  gush  of  foul-smelling  gas,  pus,  and  intestinal  contents  escaped 
under  tension.  There  was  a  rupture  of  the  ileum  near  the  jejunum,  involving  one 
half  the  circumference  of  the  gut.  The  wall  of  the  intestine  was  contused  and  its 
vitality  impaired  over  half  its  circumference  for  a  distance  of  three  quarters  of  an 
inch  on  either  side  of  the  perforation.  Resection  of  contused  portion  of  gut.  End- 
to-end  anastomosis  by  suture.  Irrigation  of  belly.  Peritoneal  cavity  contained  a 
large  amount  of  pus,  fibrin,  and  intestinal  contents.  There  were  no  limiting  adhe- 
sions; the  process  was  diffuse.  The  intestine,  except  in  the  vicinity  of  the  rupture, 
was  distended  and  evidently  paralyzed.  No  movement  of  the  bowels  had  occurred 
since  the  injury.  Partial  closure  of  abdominal  wound.  Drainage.  Death  the  fol- 
lowing day  without  improvement  of  symptoms. 

Case  II. — A  young  man  was  kicked  in  the  center  of  the  abdomen  by  a  horse. 
He  fell,  vomited,  and  was  brought  to  the  hospital  in  a  state  of  profound  shock. 
He  complained  of  intense  pain  in  the  lower  half  of  the  belly.  The  abdomen  was 
concave,  rigid,  and  tender,  notably  over  the  lower  half.  The  condition  of  the 
patient  was  so  bad  that  rest  and  stimulating  measures  were  used  for  five  hours 
before  his  belly  was  opened.  Median  incision  under  ether.  Abdomen  contained 
a  good  deal  of  intestinal  contents  and  some  gas.  There  was  a  complete  rupture  of 
the  ileum  near  the  cecum,  extending  a  short  distance  into  the  mesentery;  bleed- 
ing had  not  been  active.  Union  of  the  divided  ends  of  ileum,  after  trimming,  with 
the  Murphy  button.  Irrigation  of  abdomen  and  closure  of  wound.  Death  six 
hours  later,  with  continuance  of  s}Tnptoms  of  shock.    No  autopsy. 

Case  III. — A  young  man  was  thrown  from  a  bicycle,  striking  his  umbilical 
region  against  a  post.  Severe  pain  and  abdominal  rigidity  with  marked  shock. 
Operation  the  following  day.  Three  ruptures  of  small  intestine,  jejunum,  and 
ileum;  one  of  them  a  complete  severance  of  the  gut.  DiflEuse  purulent  peritonitis. 
Exitus  letalis  in  forty-eight  hours. 

• 

Wounds  and  Ruptures  of  the  Mesentery. — Wounds  and  ruptures  of  the  mes- 
entery frequently  eoniplieate  injuries  of  the  small  gut  The  signs  and  svuip- 
toms  of  injuries  of  the  mesontery  alone  are  those  of  intra-abdominal  blee<ling. 
The  following  case  history  illustrates  the  symptoms  and  course  of  a  gunshot 
woujid  of  the  stomach  and  small  intestine  and  mesentery: 
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Bullet  Wound  of  the  Stomach  and  Small  Intestine. — A  man,  aged  thirty- 
five  years,  was  admitted  to  Roosevelt  Hospital  on  the  afternoon  of  April  2, 
1899,  at  5.40  p.m.,  with  the  history  that  one  hour  before  he  had  been  ap- 
proached by  another  man  who  pushed  a  .38  caliber  revolv^er  against  the  front 
of  his  abdomen  and  fired  the  contents  of  the  weapon  through  his  body. 

The  wounded  man  preserved  sufficient  strength  to  get  into  a  cab,  which 
happened  to  be  near,  and  was  driven  at  once  to  Roosevelt  Hospital.  Upon 
admission  the  patient  was  seen  to  be  a  man  in  robust  health,  and  evidently 
in  the  most  perfect  physical  condition.  He  was  fully  clad,  and  wore  an  over- 
coat, through  the  front  of  which  over  the  abdomen  was  a  hole  burned  an  inch 
or  more  in  diameter,  with  corresponding  perforations  in  his  coat,  waistcoat, 
shirt,  and  undershirt.  When  undressed  and  placed  in  bed,  a  .38  caliber,  con- 
ical, lead  bullet  dropped  out  of  his  clothing.  Considerable  hemorrhage  had 
occurred  from  a  wound  of  exit  in  his  back.  He  appeared  to  be  suifering  from 
shock  and  hemorrhage;  he  was  pale.  His  temperature  was  subnormal,  97.2° 
F. ;  pulse,  88,  soft  and  compressible;  respirations,  22. 

He  complained  of  intense  distress  in  the  abdomen  and  begged  for  relief. 
Examination  of  the  abdominal  wall  in  front  showed  a  powder  burn  and  a 
ragged  perforation  in  the  skin  at  its  center,  situated  three  inches  below  the 
ensiform  cartilage  and  an  inch  to  the  right  of  the  median  line.  The  powder 
burn  was  quite  superficial  and  about  an  inch  in  diameter;  this  wound  did 
not  bleed. 

Upon  examining  the  patient's  back  the  wound  of  exit  was  seen  to  the  left 
of  the  median  line,  and  four  inches  from  it,  just  above  the  posterior  superior 
iliac  spine. 

The  wound  of  exit  was  small,  and  when  examined  had  ceased  to  bleed. 
At  6.25  P.M.,  about  an  hour  and  forty-five  minutes  after  the  receipt  of  the 
injury,  under  ether,  an  incision  was  made  in  the  median  line  of  the  abdo- 
men, from  a  point  two  inches  below  the  ensiform  cartilage,  downward  to  an  inch 
and  a  half  below  the  navel.  Upon  opening  the  abdominal  cavity  a  large  amount 
of  fluid  blood  escaped.  The  stomach  presented  in  the  wound.  A  perforation 
was  found  in  its  anterior  wall  near  the  lesser  curvature  and  about  two  inches 
removed  from  tlie  pylorus.  An  artery  of  some  size  at  the  edge  of  this  perfora- 
tion was  bleeding  freely,  and  was  Hgated.  The  muscular  coat  was  denuded 
of  peritoneum  around  the  borders  of  this  hole,  forming  a  solution  of  continuity 
in  the  latter  membrane  of  the  diameter  of  an  inch.  The  mucous  membrane 
showed  a  ragged  everted  border,  and  from  the  cavity  of  the  stomach  bile- 
stained  stomach  contents  and  gas  were  freely  escaping.  This  perforation  was 
closed  by  two  purse-string  sutures,  one  outside  the  other,  and  the  closure 
reenforced  by  five  mattress  stitches,  all  of  catgut.  The  gastrocolic  omentum 
was  then  torn  through,  the  hand  inserted  into  the  lesser  peritoneal  cavity,  the 
stomach  dragged  out  through  the  rent,  and  its  posterior  surface  examined. 

A  perforation  similar  in  character  to  that  upon  the  anterior  surface  was 
found  about  an  inch  and  a  half  from  the  greater  curvature,  and  much  farther 
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to  the  left  than  the  anterior  perforation.  From  it  also  stomach  contents  wre 
escaping.  It  was  closed  by  suture  in  the  same  manner  as  the  anterior  perfora- 
tion, but  with  rather  more  difficulty.  The  rent  in  the  gastrocolic  omentum 
was  held  widely  open,  and  the  lesser  peritoneal  cavity  repeatedly  flushed  out 
with  hot  sterile  salt  solution ;  afterwards  it  was  wiped  dry  with  large  pads  of 
sterile  gauze.  Search  was  then  made  for  intestinal  perforation ;  it  soon  became 
evident  that  the  question  of  hemorrhage  required  immediate  attention,  the 
manipulations  having  evidently  caused  an  increased  amount  of  bleeding  of  the 
most  serious  character. 

At  this  time  the  patient^s  color,  breathing,  and  pulse  underwent  a  siidden 
change  for  the  worse,  and  blood  welled  up  from  among  the  coils  of  intestines 
in  a  manner  which  rendered  a  decision  as  to  its  source  somewhat  diflBcult 
After  a  few  moment's  search  a  jagged  tear  was  found  in  the  mesentery  of  the 
first  coil  of  the  jejunum,  about  five  inches  below  the  insertion  of  Treitzs 
ligament,  and  close  to  the  border  of  the  gut.  Several  vessels  in  the  borders 
of  this  wound  of  the  mesentery  were  bleeding  rapidly.  The  contused  edges  of 
this  wound  rendered  the  use  of  ordinary  hemostatic  forceps  difficult,  and  the 
edges  of  the  tear  were  therefore  surrounded  or  included  in  three  catgut  liga- 
tures passed  by  means  of  an  aneurism  needle. 

Opposite  to  this  wound  of  the  mesentery  the  jejunum  was  perforated,  and 
from  the  hole  intestinal  contents  were  escaping.  The  long  axis  of  the  per- 
foration lay  transversely  to  the  caliber  of  the  gut 

The  wound  was  closed  by  a  row  of  Lembert  stitches  inserted  in  a  line  at 
right  angles  to  the  axis  of  the  intestine.  An  inch  and  a  half  from  this  pe^ 
foration  the  intestine  had  been  scored  by  the  bullet  for  a  distance  of  two  inches 
and  a  half,  in  such  a  manner  as  to  split  the  peritoneal  covering  of  the  gut, 
laying  bare  the  muscular  coat  over  a  considerable  area.  The  edges  of  the  torn 
peritoneum  were  stitched  together,  thus  closing  the  rent  Fine  catgut  was 
used  on  all  the  sutures. 

The  injury  to  the  mesentery  lying  close  to  the  intestine  and  immediately 
opposite  to  the  site  of  the  intestinal  perforation  would,  in  the  then  opinion 
of  the  writer,  have  demanded  a  resection  of  that  portion  of  the  bowel,  but, 
in  spite  of  stimulation  of  the  most  active  kind,  the  patient's  condition  at  this 
time  forbade  any  further  oj:)erative  measures.  He  w^as  pulseless  with  dilated 
pupils,  the  tension  of  the  eyeballs  reduced,  and  the  breathing  shallow,  infre- 
quent, and  gasping. 

While  the  latter  part  of  the  operation  was  going  on  preparations  vere 
made  for  intravenous  infusion  of  salt  solution.  It  required  some  persuasion 
on  my  part  to  induce  the  house  surgeon  to  make  this  infusion,  because,  be 
said,  the  man  did  not  bleed;  his  veins  were  empty;  he  had  no  pulse;  be  bad 
ceased  to  breathe,  and  was  therefore  dead.  The  infusion  was  commenced, 
and  after  some  400  or  500  c.c.  of  hot  water  and  salt  had  been  added  to  the 
patient's  circulation,  signs  of  returning  vitality  were  evident  The  infusion 
was  continued  until  1,800  c.c.  had  been  given  at  a  temperature  of  118°  F. 
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When  the  infusion  was  finished  the  patient  was  breathing  regularly,  he 
had  a  pulse  of  120,  and  of  fair  quality,  and  his  color  was  much  improved. 
While  the  infusion  was  being  administered  the  abdominal  cavity  was  repeat- 
edly flushed  with  hot  sterile  salt  solution,  all  fluid  blood  and  clots  were  re- 
moved, and  the  cavity  wiped  dry  with  sterile  pads.  A  strand  of  gauze  was 
carried  down  to  the  site  of  perforation  in  the  jejunum,  and  brought  out  of 
the  upper  angle  of  the  wound. 

While  flushing  the  abdomen  a  wide  rent  was  found  in  the  inner  edge 
of  the  descending  mesocolon,  through  which  three  fingers  could  be  introduced 
through  the  muscles  of  the  back  to  the  wound  of  exit  in  the  skin.  (This  wound 
did  not  bleed,  and  was  merely  washed  out  and  wiped  dry  with  gauze.)  The 
wound  in  the  transverse  mesocolon,  through  which  the  bullet  passed  after  leav- 
ing the  stomach  and  before  entering  the  jejunum,  did  not  bleed,  and  there- 
fore its  exact  position  was  not  noted.  The  wound  was  closed  by  layers  with 
buried  catgut  and  superficial  silk  stitches.  The  time  from  the  beginning  of 
the  anesthesia  until  the  patient  was  removed  from  the  operating  table  was  an 
hour  and  ten  minutes.  Following  the  operation  the  patient  was  stimulated 
with  strychnin  and  digitalin,  one  thirtieth  and  one  fiftieth  of  a  grain  re- 
spectively, every  two  hours.  He  received  enemata  of  coffee  and  whisky,  and 
to  relieve  thirst,  and  to  replace  as  far  as  possible  the  loss  of  fluids,  he  was 
given  enemata  of  normal  salt  solution,  a  quart  at  a  time,  every  six  hours. 
For  the  first  four  days  he  received  nothing  by  mouth  but  small  doses  of  hot 
water. 

On  the  day  following  the  operation  his  temperature  rose  to  101.4°  F.  By 
the  end  of  the  second  day  his  pulse  had  fallen  to  80,  and  was  of  good  quality. 

Soon  after  the  operation  the  patient  began  to  suffer  from  severer  and  con- 
tinuous hiccoughs,  which  could  only  be  controlled  for  a  few  hours  at  a  time 
by  full  doses  of  morphin;  he  vomited  at  intervals  during  the  first  five  days 
considerable  quantities  of  dark  chocolate-colored  fluid.  This  vomiting  was 
treated  upon  the  fourth  day  and  thereafter  by  frequent  washing  out  of  the 
stomach  with  warm  water,  which  rendered  the  vomiting  less  distressing  and 
diminished  the  severity  of  the  hiccoughs.  Upon  the  fourth  day  the  gauze 
drainage  was  removed  from  the  abdomen  and  appeared  clean.  The  external 
wound  remained  aseptic. 

Upon  the  fifth  day  the  amount  of  vomiting  appeared  to  be  increasing; 
the  patient  was  suffering  from  severe  abdominal  pain  and  hiccoughs ;  his  tem- 
perature had  risen  from  normal  to  100.6°  F. ;  his  pulse  had  become  rapid  and 
more  feeble.  Owing  to  these  symptoms,  which  seemed  to  show  that  there  was 
a  constant  regurgitation  of  intestinal  contents  into  the  stomach,  and  owing  to 
the  supposed  feeble  nutrition  of  the  gut  at  the  site  of  the  perforation  in  the 
jejunum,  on  account  of  its  diminished  blood  supply,  it  was  feared  that  the 
intestine  might  have  undergone  necrosis  at  this  point,  and  for  these  reasons 
the  patient  was  again  etherized  upon  the  evening  of  the  fifth  day,  the  upper 
part  of  the  jtbdojninal  wound  was  opened,  and  the  jejunum  and  mesentery  at 
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the  point  of  injury  were  carefully  inspected.  No  adhesions  except  of  the 
slightest  character  were  found.  The  belly  was  dry,  the  uppermost  coils  of  small 
intestine  appeared  flabby,  slightly  reddened,  but  not  distended. 

The  site  of  the  wound  of  the  mesentery  could  only  be  distinguished  as  a 
moderately  reddened  depression,  close  to  the  border  of  the  guL  At  the  point 
of  perforation  in  the  gut  itself  could  be  seen  merely  a  very  slight  reddened 
projection,  to  which  a  minute  portion  of  catgut  adhered.  The  stomach  was 
not  inspected.     The  wound  was  closed  with  sutures. 

Upon  the  day  following  this  operation  the  patient's  temperature  rose  to 
102.4°  F.  lie  continued  to  vomit  and  to  hiccough.  After  washing  of  the 
stomach  he  was  fed  with  beef  juice  by  the  mouth.  In  the  afternoon  of  that  day 
he  was  given  calomel  in  divided  doses,  which  was  effective  on  the  day  follow- 
ing, after  which  his  general  condition  was  greatly  improved. 

His  temperature  and  pulse  soon  fell  to  normal;  he  ceased  to  vomit;  the 
hiccoughs  persisted,  but  grew  less  intense  and  with  remissions.  Although  the 
wound  in  the  abdominal  wall  remained  entirely  aseptic,  yet  the  superficial 
portion  of  the  wound  at  its  upper  part  failed  to  unite  completely  by  primary 
union  after  it  had  been  rcsutured,  necessitating  the  use  of  straps  and  stimulating 
applications.  The  patient  was  allowed  to  get  up  out  of  bed  upon  the  nineteenth 
day,  since  when  his  convalescence  had  been  rapid,  except  for  occasional  attacks 
of  indigestion,  brought  about  by  the  incautious  use  of  food.  He  rapidly  re- 
gained his  physical  strength,  and  thirty-eight  days  after  the  injury  he  was 
able  to  eat  heartily  and  to  walk  several  miles  without  undue  fatigue. 

An  unusual  and  interesting  observation  was  made  some  years  ago  by 
Dr.  Charles  !McBumey  in  the  Roosevelt  HospitaL  A  negro  woman  was  shot 
in  the  epigastrium  with  a  .32  caliber  pistol.  The  bullet  entered  in  the  middle 
line  two  inches  below  the  ensiform  cartilage.  There  was  vomiting  of  blood,  but 
no  symptoms  of  shock.  Upon  opening  the  belly  a  hole  was  found  in  what 
appeared  to  be  the  anterior  wall  of  the  stomach,  since  blood  and  stomach  con- 
tents escaped.  The  peritoneal  cavity  seemed  to  be  obliterated  by  an  old  chronic 
peritonitis  with  adhesions.  The  stomach  could  not  be  freed  from  surrounding 
structures  without  undue  violence.  The  wound  in  the  stomach  was  closed  with 
sutures,  as  well  as  the  external  wound  in  part.  The  patient  made  a  rapid 
recovery  without  further  serious  symptoms. 

Wounds  and  Buptures  of  the  Large  Intestine. — Wounds  and  ruptures  of  the 
large  intestine  differ  but  slightly  in  their  nature,  causation,  and  results  from 
those  of  the  smaller  gut  The  bacteria  of  the  colon  are  abundant  and  virulent. 
The  contents  of  this  portion  of  the  gut  are  often  solid,  its  peristaltic  motions 
are  slower  and  less  active.  Thus,  sometimes,  leakage  is  slow  or  delayed.  A 
portion  of  the  colon  is  extraperitoneal,  and,  though  relatively  infrequent, 
wounds  and  ruptures  may  result  in  an  extraperitoneal  extravasation  and  the 
production  of  an  abscess  containing  fecal  matter  and  gas,  or  a  septic  and 
necrotic  infiltration  of  the  tissues  of  the  loin.  Such  extravasation  may  be 
quite  slow,  and  the  local  signs  and  symptoms  may  not  appear  for  several  days. 
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The  two  following  cases  illustrate  an  intraperitoneal  and  extraperitoneal  injury 
of  the  colon  respectively: 

Case  I. — ^A  woman  was  stabbed  with  a  dagger  in  the  abdomen  and  brought 
immediately  to  the  New  York  Hospital  and  entered  my  service.  A  linear  wound 
three  fourths  of  an  inch  long  was  found  in  the  left  side  of  the  abdomen,  one  inch 
below  the  costal  border  in  the  anterior  axillary  line.  There  was  no  shock.  Ab- 
dominal pain  was  complained  of  in  the  region  of  the  wound.  Temperature  and 
pulse  normal.  Operation  three  hours  after  the  injury.  Wound  enlarged  and  found 
to  penetrate  the  belly.  Incision  parallel  to  the  ribs.  There  were  three  incised 
wounds  of  the  splenic  flexure  of  the  colon,  each  about  one  third  to  one  half  inch 
in  length.  The  orifices  were  found  plugged  by  prolapsed  mucous  membrane.  No 
leakage  had  occurred.  Suture  with  fine  catgut;  abdominal  wound  closed.  Recovery 
uneventful. 

Case  II. — In  1886  a  woman  was  shot  from  behind  with  a  .38  caliber  pistol  in 
the  right  loin,  and  brought  to  Bellevue  Hospital.  Shock  was  moderate.  There 
was  a  wound  midway  between  the  last  rib  and  the  crest  of  the  ileum  in  line  with 
the  angle  of  the  scapula.  The  wound  was  round,  5  mm.  in  diameter,  the  edges 
contused.  Bleeding  was  slight.  There  was  no  wound  of  exit.  The  symptoms  of 
shock  passed  away  during  the  first  day.  No  symptoms  of  peritoneal  infection 
xjcurred.  There  was  no  vomiting.  At  the  end  of  forty-eight  hours  the  patient 
complained  of  pain  in  the  loin,  and  developed  an  irregular  febrile  movement.  The 
jxternal  wound  was  covered  with  a  dry  scab.  On  the  fourth  day  a  tender,  painful 
nass  of  infiltration  could  be  felt  deep  in  the  loin  beneath  the  wound.  The  patient 
'elt  ill.  Incision  evacuated  pus,  gas,  and  fecal  matter.  The  wound  was  drained 
vith  a  large  tube.  The  patient's  condition  was  improved  by  the  operation.  Pain 
ind  fever  subsided.  Fecal  matter  continued  to  be  discharged  from  the  wound.  At 
lo  time  was  blood  observed  in  the  stools.  On  the  seventh  day  the  patient  began  to 
)how  signs  and  symptoms  of  gradually  increasing  sepsis.  The  wound  in  the  loin 
was  enlarged.  An  extensive  putrid,  necrotic,  and  purulent  inflammation  was  found 
n  the  intermuscular  planes  and  retroperitoneal  loose  connective  tissue.  There  was 
I  ragged  hole  in  the  posterior  wall  of  the  ascending  colon  an  inch  in  diameter. 
The  patient  succumbed  to  septic  poisoning  on  the  fourteenth  day  after  the  shoot- 
ing.    No  autopsy. 

Wounds  of  the  Omentnin. — Wounds  and  tears  of  the  omentum  rarely  give 
rise  to  serious  symptoms  if  uncomplicated;  exceptions  occur  (see  case  related). 
As  stated,  the  great  omentum  frequently  protrudes  even  through  very  small 
wounds  of  the  abdominal  wall ;  its  appearance  is  a  positive  and  valuable  sign 
:)f  penetration. 

Injuries  of  the  Stomach  from  Within. — ^The  stomach  may  be  injured  by 
swallowing  eausti(»  fluids,  acids,  and  alkalies — nitric  acid,  sulphuric,  hydro- 
chloric, oxalic,  and  carbolic  acids.  Potassium,  sodium,  and  ammonium 
hydrates;  other  substances,  notably  corr(»sive  sublinuite  and  arsenious  acid,  may 
?ause  a  very  intense  inllammaticm  of  the  stomach.  When  true  caustics  are 
swallowed^  the  mouth,  pharynx,  and  esophagus  are  nearly  always  cauterized. 
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The  lesser  curvature  and  the  pylorus  are  the  parts  of  the  stomach  affected 
The  intensity  of  the  effect  depends  largely  upon  the  concentration  of  the  caustic 
liquid,  and  varies  from  the  production  of  hyperemia,  catarrhal  inflammation, 
destruction  of  the  mucous  membrane,  to  perforation  of  the  stomach.  The  effects 
of  caustics  upon  mucous  membranes  have  been  described  under  Bums.  Here 
it  may  be  said  of  such  injuries  of  the  stomach : 

The  eschars  produced  by  sulphuric  acid  are  black. 

The  so-called  sulphate  of  indigo,  a  solution  of  indigo  and  sulphuric  acid,  pro- 
duces like  effects.    The  tissues  are  stained  dark  blue.    Perforation  is  not  uncommon. 

Nitric  acid  produces  yellow  eschars.     Perforation  is  rare. 

Hydrochloric  acid  produces  eschars,  at  first  white,  later  discolored.  A  false 
membrane  forms  over  the  cauterized  areas.    Perforation  is  rare. 

Oxalic  acid:  The  mucous  membrane  of  the  stomach  may  be  softened  and 
shreddy,  looking  as  thougli  boiled  in  water.  In  other  cases  swollen,  congested,  or 
gangrenous.     Perforation  is  rare. 

Caustic  alkalies,  sodium  and  potassium  hydrate :  The  mucous  membrane  of  the 
stomach  is  softened,  swollen,  congested,  and  inflamed,  or  may  be  tough  and  leathery, 
or  peeleil  off,  or  blackened. 

Corrosive  sublimate  produces  an  intense  inflammation  of  the  mucous  membrane 
of  the  stomach.  Grayish-white  areas  of  false  membrane  may  be  formed;  eccbymotic 
and  gangrenous  areas  may  be  present.    Perforation  is  very  rare. 

Arsenious  acid  and  its  compounds  may  cause  diffuse  or  localized  inflammation 
of  the  stomach.  There  may  be  patches  of  false  membrane  containing  particles  of 
the  poison;  ecchymoses  are  common.  Gangrene  and  perforation  are  rare.  Acute 
inflammation  of  the  entire  gastro-intestinal  tract  is  one  of  the  specific  effects  of 
arsenic,  irrespective  of  the  metliod  of  administration. 

Carbolic  acid  produces  white  sloughs;  later  these  may  turn  black  or  brown;  the 
odor  is  usually  characteristic.     (Delafield  and  Prudden.) 

The  symptoms  produced  by  swallowing  caustics  are,  in  addition  to  those 
referable  to  the  mouth,  pharynx,  and  gullet,  a  violent  pain  in  the  upper  part 
of  the  abdomen,  vomiting  of  the  contents  of  the  stomach.  The  character  of  the 
vomited  material  may  indicate  the  nature  of  the  caustic;  in  severe  cases  vom- 
iting of  blood  or  of  fragments  of  sloughs.  A  good  many  of  the  cases  exhibit 
the  sjTuptoms  of  profound  shock,  from  which  they  do  not  recover.  Others 
die  of  the  specific  effects  of  the  poison;  still  others  from  phlegmonous  inflam- 
matitm  of  the  Avail  of  the  stomach ;  others  from  perforation  and  the  symp- 
toms of  diffuse  peritonitis.  The  condition  is  interesting  from  a  surgical  point 
of  view,  chiefly  because  among  those  w^ho  survive,  cicatricial  contraction  may 
produce  strictures  of  the  gullet  and  of  the  pylorus;  sometimes  hour-glass  de- 
formity of  the  stomach,  or  chronic  ulcers  develop  at  a  later  period,  and  give 
rise  to  obstructive  and  other  symptoms. 

Foreign  Bodies  in  the  Stomach. — Foreign  bodies  gain  entrance  to  the  stom- 
ach for  the  most  ])art  through  the  mouth.  Foreign  bodies  are  swallo^Ye<^  hy 
design  by  lunatics,  hysterical  individuals,  criminals,  professional  jugglers,  and 
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sword  swallowers;  sometimes  by  children.     They  are  swallowed  by  accident 
with  food,  and  by  children  and  others  who  have  the  dangerous  habit  of  carry- 
ing foreign  bodies  in  their  mouths.     (See  Injuries  of  and  Foreign  Bodies  in 
the  Esophagus.)     The  variety  of  foreign  bodies  which  may  reach  the  stomach 
is  large;  among  them  may  be  mentioned  needles,  pins,  coins,  buttons,  knives, 
:forks,  spoons,  pieces  of  meat  bone,  fish  bones,  beads,  sharp  pieces  of  glass  and 
metal  nails,  screws,  false  teeth  and  tooth  plates,  natural  teeth  and  fragments 
of  teeth,  hairpins,  stones,  wooden  articles  of  various  kinds,  watches,   pipe- 
stems  and  mouthpieces,  of  clay,  rubber,  or  amber,  sword  blades,  portions  of 
stomach  tubes  or  esophageal  bougies.    Harely  among  human  beings,  very  com- 
monly among  plant-eating  animals,  hair  and  vegetable  fibers  swallowed,  remain 
in  the  stomach  and,  becoming  matted  together,  form  a  ball  of  considerable 
size,  to  which  gradually  additions  are  made  as  more  hair  or  vegetable  fiber  is 
swallowed,  until  a  large  mass  is  formed,  giving  the  signs  and  symptoms  of 
tumor  of  the  stomach.    A  few  such  cases  are  observed  from  time  to  time  among 
human  beings  as  the  result  of  a  habit  of  chewing  and  swallowing  hair,  for  the 
most  part  among  young  girls  whose  hair  is  arranged  in  a  queue,  the  end  of 
which  is  chewed,  or  among  hysterical  women  who  swallow  hair.     The  masses 
composed  of  vegetable  fiber  have  arisen  from  a  diet  containing  large  amounts 
of  coarse  vegetable  fiber.     Foreign  bodies  occasionally  reach  the  stomach  in 
other  ways.     Through  the  abdominal  wall,  as  the  result  of  stab  or  gunshot 
wounds,  a  portion  of  a  knife  blade  or  a  bullet  may  remain  in  the  stomach ;  long 
needles  and  similar  articles  may  do  the  same.     Gall-stones  have  been  found 
in  the  stomach,  having  ulcerated  through  the  gall-bladder  and  pylorus,  or 
reached  the  stomach  from  the  duodenum  by  ulceration.     A  Murphy  button 
sometimes  passes  into  the  stomach  after  the  operation  of  gastroenterostomy. 
Lumbricoid  worms  sometimes  crawl  into  the  stomach  from  the  small  gut.     The 
size  of  foreign  bodies  which  may  pass  the  gullet  and  reach  the  stomach  is  re- 
markable not  only  in  the  caseof  professional  swallowers,  but  also  among  ordinary 
individuals.    Sets  of  false  teeth,  large  pieces  of  metal,  large  coins,  knives,  forks, 
spoons,  and  other  large  objects  accidentally  swallowed  often  reach  the  stomach 
without  difficulty.     The  symptoms  produced  by  foreign  bodies  in  the  stomach 
are  varied.     If  the  body  is  small  or  smooth  or  without  sharp  angles,  it  may 
remain   in  the  stomach   indefinitely  and   produce  no  symptoms.      If  sharp- 
pointed,  pointed  at  both  ends,  jagged,  angular,  or  hooked,  it  may  produce  func- 
tional disturbances  or  pressure  ulceration,  or  finally  perforation  and  perito- 
nitis; either  diffuse  peritonitis  or  a  localized  abscess.     Such  an  abscess  may 
break  into  some  other  part  of  the  intestinal  tract,  or  outwardly  through  the 
abdominal  wall,  leaving  a  fistula  behind  or  closing  on  removal  of  the  foreign 
body.    Small  sharp  bodies,  like  needles  and  pins,  may  perforate  suddenly  with 
serious  results  or  leave  the  stomach  and  appear  beneath  the  skin  of  the  abdom- 
inal wall  without  evidences  of  inflammation.      (See  case  quoted  in  another 
chapter  of  a  lunatic  who  swallowed  many  needles.)     A  number  of  similar 
cases  are  on  record.     The  functional  disturbances  may  be  loss  of  appetite. 
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colicky  pain,  distress  after  eating,  a  sense  of  heaviness,  nausea,  etc.  The  symp- 
toms of  ulceration,  perigastritis,  abscess,  peritonitis,  etc.,  are  descriljed  under 
Peritonitis.  If  the  foreign  body  becomes  impacted  in  the  pylorus,  it  may  pro- 
duce the  symptoms  of  obstruction.  The  records  of  operations  and  autopsies  on 
the  bodies  of  professional  swallowers  show  that  an  extraordinary  number  and 
weight  of  foreign  bodies  of  the  most  varied  size,  shape,  and  character  may 
remain  in  the  stomach  without  producing  serious  symptoms.  (See  Gastric 
Tetany.)  In  most  instances  when  the  body  is  not  too  large,  and  is  not  ja^d, 
angular,  hooked,  or  sharp  at  both  ends,  or  is  not  very  sharp  (fragments  of  glass, 
for  example),  it  will  leave  the  stomach,  and  finally  be  passed  per  rectum.  If 
it  possesses  the  undesirable  qualities  mentioned,  it  may  remain  in.  the  stomach, 
there  to  cause  trouble  or  pass  the  pylorus  and  cause  perforation,  etc.,  of  some 
portion  of  the  gut.  The  time  during  which  a  foreign  body  may  remain  in  the 
stomach  before  it  passes  the  pylorus,  and  is  finally  evacuated  per  rectum^  varies 
from  a  few  days  to  many  months.  Sometimes  foreign  bodies  in  the  stomach 
are  vomited  after  a  long  interval.  While  waiting  for  a  foreign  body  to  leave 
the  stomach,  the  diet  should  be  starchy ;  neither  purgatives  nor  opiates  should 
be  given.  When  the  foreign  body  remaining  in  the  stomach  is  of  considerable 
size  and  weight,  it  may  be  removed  by  gastrotomy  without  serious  risk.  Re- 
cently I  removed  a  fifty-cent  silver  piece  from  the  stomach  of  a  boy  aged  ten. 
Kepeated  X-ray  examinations  showed  that  the  coin  remained  in  the  cardiac 

end  of  the  stomach.  Upon 
opening  the  stomach  it  was 
easily  removed  with  the 
forefinger  (see  illustration, 
Fig.  257).  The  diagnosis 
of  foreign  bodies  in  the 
stomach  is  often  highly  im- 
portant; at  times  easy,  at 
times  difficult.  The  history 
may  be  plain  or  doubtful, 
the  body  may  have  reached 
the  stomach  after  unsnc- 
cessf ul  efforts  to  extract  it 
from  the  esophagus.  From 
children,  hysterical  people, 
and  fools  it  may  be  impos- 
sible to  obtain  a  reliable 
history.  Hypochondriacal 
lunatics  sometimes  believe  that  they  have  swallowed  foreign  bodies,  usually 
small  animals,  who  continue  to  inhabit  their  stomachs.  These  delusions 
may  have  as  a  basis  gastric  dyspepsia,  etc.  I  saw  an  elderly  lady  who  stated 
that  a  lizard  inhabited  her  stomach,  and  that  at  the  word  of  command  it  would 
crawl  up  on  the  back  of  her  tongue  and  remove  a  piece  of  orange  peeL    Patients 


Fio.  257.  —  Fifty-cent  Silver  Piece  in  the  Cardiac  Por- 
tion OP  the  Stomach  Removed  by  Gastrostomy.  (Au- 
thor's coUection.) 
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^ho  have  swallowed  a  foreign  body  often  become  depressed  and  neurasthenic. 
If  the  foreign  body  is  known  to  have  passed  into  the  stomach,  it  may  in  some 
cases  be  seen  in  the  stomach  through  the  esophagoscope  (von  Mikulicz).  If  it 
be  metallic  or  of  such  material  as  to  cast  an  X-ray  shadow,  it  may  be  located 
accurately  by  a  radiograph,  and  its  subsequent  progress  through  the  alimentary 
tract  watched.  The  stools  should  regularly  be  inspected.  If  the  foreign  body 
remains  in  the  stomach  and  produces  inflammation,  ulceration,  or  perforation, 
it  will  produce  definite  symptoms  of  gastric  ulcer,  or  of  localized  or  diflFuse 
peritonitis.  If  it  becomes  attached  to  or  wedged  against  the  anterior  wall  of 
the  stomach,  and  is  of  considerable  size,  it  may  be  palpable  through  the  abdom- 
inal wall.  The  diagnosis  of  hair  and  vegetable-fiber  accumulations  in  the 
stomach  has  rarely  been  made  before  operation.  The  symptoms  may  be  p^in, 
functional  disturbances  of  the  stomach,  or  none.  The  physical  signs  on  palpa- 
tion are  those  of  a  movable  tumor  of  the  stomach,  which  disappears  upon  the 
patient  assuming  certain  positions.  The  mass  may  be  rounded,  or  if  large 
may  represent  in  shape  a  cast  of  the  stomach.  Such  masses  have  usually  been 
mistaken  for  a  movable  kidney,  a  spleen,  or  a  tumor  of  the  stomach. 

Foreign  Bodiei  in  the  Intestine  Below  the  Stomach. — Those  foreign  bodies 
which  succeed  in  passing  the  pylorus  usually  traverse  the  remainder  of  the 
alimentary  canal  without  difliculty.  There  are,  however,  exceptions  to  this 
rule,  to  be  noted  below.  Gall-stones  may  enter  the  intestine  by  ulceration 
from  the  gall-bladder,  and  if  very  large  may  cause  obstructive  symptoms.  Such 
stones  may  by  irritation  produce  a  local  spasm  of  the  muscular  wall  of  the  gut, 
so  that  the  stone  is  tightly  grasped  by  the  intestine,  and  thus  produces  intes- 
tinal obstruction,  although  the  caliber  of  the  canal  may  be  abundantly  large 
to  permit  its  passage.  Instruments,  drainage-tubes,  and  packings  left  in  the 
abdomen  after  surgical  operations  may  ulcerate  into  the  gut.  It  is  also  possi- 
ble that  needles,  pins,  bullets,  knife  blades,  etc.,  introduced  into  the  abdomen 
from  without  should  enter  the  gut  in  the  same  way.  Foreign  bodies  may  also 
originate  in  the  intestine  itself.  Intestinal  concretions  frequently  form  in  the 
large  intestine,  very  frequently  in  the  vermiform  appendix ;  very  rarely  in  the 
small  gut  Such  concretions  may  be  true  enteroliths,  consisting  of  earthy  salts, 
or  hardened  masses  of  fecal  matter  embedded  in  mucus.  These  concretions 
rarely  reach  a  large  size.  Aggregations  of  vegetable  fibers  and  of  fruit  seeds 
occasionally  form  in  the  large  intestine.  In  rare  cases,  tangled  masses  of 
worms,  Ascaris  lumbricoides  (roundworms),  as  well  as  Oxyuris  vermicularis 
(pinworms),  in  the  intestines  of  children  may  give  rise  to  obstructive  symptoms. 
I  knew  of  a  case  in  w^iich  a  balled-up  mass  of  pinworms  became  impacted  in 
the  ileo-cecal  valve  of  a  child,  caused  acute  intestinal  obstruction,  and  was 
removed  by  operation.  Large  masses  of  fecal  matter  may  collect  in  the  large 
gut  of  people  of  constipated  habits,  old  people,  paralytics,  and  those  who  suffer 
from  injuries  and  diseases  of  the  spinal  cord,  as  well  as  above  cicatricial  or 
other  forms  of  chronic  obstruction  of  the  bowel.  Such  masses  may  finally 
become  of  stony  hardness.     Foreign  bodies  swallowed,  if  sharp,  angular,  or 
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hooked,  may,  though  they  pass  the  stomach,  finally  lodge  and  remain  in  some 
lower  portion  of  the  gut  Dr.  Eugene  Hodenpyl  informed  me  recently  that 
he  saw  total  obstruction  of  the  small  intestine  produced  by  half  a  dried  peach. 
Presumably  the  dried  and  shriveled  mass  was  swallowed  whole,  and  had  soon 
passed  the  pylorus,  entirely  undigested,  imbibing  water,  and  swelling  in  the 
small  intestine  to  such  a  size  that  it  completely  and  firmly  occluded  it.  The 
body  was  impacted  a  foot  from  the  ileo-cecal  junction  in  the  ileum.  The  ele- 
ment of  muscular  spasm  from  irritation  may  have  been  present  in  this  case. 
Bodies  of  considerable  size  tend  to  lodge  in  the  flexures  of  the  duodenum  and 
colon,  at  the  ileo-cecal  valve,  in  the  cecum,  and  just  above  the  anal  sphincters. 
Foreign  bodies  of  small  size — ^bird  shot,  pins,  grape  seeds,  etc. — ^may  enter 
and  remain  in  the  vermiform  appendix.  Such  an  occurrence  is  conceivably  a 
cause  of  appendicitis.  I  recall  two  cases:  in  one  of  them  a  bird  shot  was  in 
the  appendix,  in  the  other  a  pin.  There  was  no  reason  to  believe  that  the  for- 
eign bodies  w^ere  the  cause  of  the  appendicitis  in  either  case.  Murphy  buttons 
do  not  cause  obstruction;  the  buttons  are  perforated  with  numerous  holes;  the 
contents  of  the  small  gut  are  fluid.  The  colon  is  large  enough  for  the  button 
to  pass. 

Diagnosis. — The  diagnosis  of  foreign  bodies  in  the  intestine  may  be  simple 
or  impossible.  If  it  is  known  that  the  patient  has  swallowed  a  foreign  body 
which  has  not  passed,  if  an  abdominal  operation  has  been  performed,  or  if  there 
is  a  definite  history  of  gall-stones,  the  diagnosis  may  be  clear;  if  no  such  his- 
tory exists,  no  diagnosis  will  be  made  until  an  operation  is  done  for  intestinal 
obstruction,  or  for  localized  or  diffuse  peritonitis  from  ulceration  and  perfora- 
tion, when  the  body  may  be  discovered  in  the  gut,  or  in  an  abscess.  The  ob- 
structive symptoms  caused  by  foreign  bodies  vary  from  the  slightest  grades  of 
stenosis  to  complete  intestinal  obstruction.  If  a  stricture  of  the  bowel  exists, 
simple  or  malignant,  a  small  foreign  body  may  cause  complete  obstruction.  If 
a  foreign  body  is  large  and  hard  and  the  abdominal  wall  thin,  it  may  be  pal- 
pable through  the  abdominal  wall.  Large  masses  of  hardened  fecal  matter 
in  the  colon  give  the  signs  of  a  tumor  connected  with  the  colon  often  of  con- 
siderable size;  they  may  remain  in  situ  for  wrecks.  They  are  accompanied  by 
a  history  of  constipation  of  the  bo\vels,  sometimes  followed  by  diarrhea.  They 
very  rarely  cause  the  symptoms  of  intestinal  obstruction.  They  may  often 
be  recognized  from  the  history  of  the  case,  from  their  situation  in  the  colon, 
and  from  the  fact  that  the  mass  can  be  indented  with  the  fingers  and  retain 
its  shape  like  putty.  The  finally  efficient  action  of  purgatives  and  of  carefully 
given  high  enemata  usually  establishes  the  diagnosis.  The  symptoms  pro- 
duced by  foreign  bodies  w^hich  cause  ulceration  and  final  perforation  may  be 
slight  or  absent  until  a  localized  or  general  peritonitis  occurs  or  may  he  pre- 
ceded by  the  symptoms  of  obstruction  of  the  bowel  more  or  less  marked.  Metallic 
foreign  bodies  may,  as  already  stated,  be  located  by  means  of  a  radiograph.  1 
recall  t^vo  eases  of  foreign  bodies  in  the  gut  requiring  operative  removal.  The 
one  was  an  artery  clamp  left  by  a  surgeon  in  the  abdomen.     The  patient  con- 


GASTRIC  FISTULA  755 

tinued  to  complain  of  abdominal  pain  and  disturbances  of  digestion.  At  the 
end  of  a  year  or  more  a  second  operation  was  done.  The  clamp  was  found  and 
removed.  The  handles  of  the  clamp  had  ulcerated  through  into  the  small 
gut  and  were  much  eroded ;  the  rest  of  the  instrument,  including  the  jaws,  lay 
outside  the  intestine  embedded  in  adhesions. 

The  second  case  I  saw  in  the  service  of  Dr.  Robert  Abbe  at  Roosevelt  Hos- 
pital. An  old  woman  entered  the  hospital  with  a  large  inflammatory  mass  in 
her  right  iliac  fossa ;  incision  opened  an  abscess  communicating  with  the  cecum. 
A  chicken  bone  of  considerable  length  lay  partly  in  the  abscess,  partly  in  the 
cecum. 

I  recently  operated  upon  an  old  lady  who  had  had,  when  I  first  saw  her, 
symptoms  of  intestinal  obstruction  from  obturation  for  five  days.  I  removed 
a  large  gall-stone  from  the  jejunum  which  completely  occluded  the  gut.  The 
operation  might  have  been  successful,  but  the  patient  had  been  left  too  long 
unrelieved,  and  died  from  shock 

Oastric  Fistula. — A  gastric  fistula  may  open  through  the  abdominal  wall. 
Rarely  a  fistulous  communication  may  exist  between  stomach  and  the  trans- 
verse colon  or  duodenum,  rarely  the  ileum.  If  into  the  duodenum,  no  symp- 
toms referable  to  the  fistula  are  likely  to  develop.  If  into  the  ileum,  the  nutri- 
tion of  the  individual  may  suffer.  A  fistulous  communication  between  the 
stomach  and  the  kidney  was  reported  as  a  single  undoubted  case,  verified  at 
autopsy  by  Henry  Morris.  External  gastric  fistulje,  except  such  as  are  made 
intentionally  or  follow  accidentally  a  surgical  operation  upon  the  stomach,  are 
rare.  Wounds  and  perforations  of  the  stomach  are  much  more  apt  to  be 
followed  by  generalized  or  local  peritonitis.  Still,  such  fistula?  do  occasion- 
ally occur  as  the  result  of  stab  and  gunshot  wounds  of  the  stomach ;  perforations 
of  the  stomach  from  within  from  gastric  ulcer  or  foreign  bodies.  The  external 
fistulse  are  nearly  always  of  the  anterior  wall  of  the  stomach  in  the  epigas- 
trium or  near  the  costal  border  upon  the  left  side.  Rare  fistulse  opening 
through  the  pleura  and  chest  have  been  reported.  The  mucous  membrane  of 
the  stomach  may  be  adherent  to  the  skin,  or  there  may  be  a  canal  of  greater 
or  less  length,  or  a  cavity  of  some  size  between  the  skin  and  the  stomach.  The 
symptoms  of  gastric  fistula  consist  of  the  escape  of  stomach  contents,  gastric 
juice,  and  mucus  through  the  fistula.  According  to  the  size  of  the  opening, 
the  discharge  may  be  large  or  small.  Usually  the  material  is  acid  in  reac- 
tion. If  a  cavity  exists  between  the  skin  and  the  stomach,  and  the  stomach 
orifice  is  small,  the  discharge  may  be  mixed  with  pus  and  mucus,  and  be  neu- 
tral, even  alkaline  in  reaction.  Usually  the  skin  becomes  irritated  around  the 
fistulous  opening.  Eczema  develops.  The  gastric  juice  may  digest  the  skin, 
causing  painful  ulceration.  Usually  the  diagnosis  of  external  gastric  fistula 
is  very  simple.  If  the  orifice  is  small,  it  may  be  difficult  to  tell  whether  the 
fistula  communicates  with  the  stomach  or  the  duodenum.  Above  the  orifice 
of  the  ductus  communis  in  the  duodenum,  the  contents  of  the  bowel  cannot  be 
distinguished  from  that  of  the  stomach.    In  the  latter  case  colored  fluids  swal- 
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lowed  (methylene  blue)  will  usually  appear  very  soon  in  the  fistula;  in  the  for- 
mer, only  after  an  interval.  If  gastric  fistula  is  large,  so  that  the  f(XHl  is  not 
properly  retained  in  the  stomach,  the  general  nutrition  will  suffer;  otherwise 
not  From  very  large  openings  death  may  ensue  from  inanition.  The  ordinary 
operative  fistula^  of  the  stomach  close  of  themselves  if  let  alone.  Pathological 
ones,  if  of  considerable  size,  and  especially  if  the  mucous  membrane  of  the 
stomach  becomes  adherent  to  the  skin,  do  not  In  cases  of  gastric  fistula  into 
the  transverse  colon,  if  the  orifice  is  of  some  size,  nutrition  may  suffer  severely. 
Undigested  food,  milk,  or  colored  fluids  will  appear  speedily  in  the  stools  after 
swallowing  them.  There  may  be  actual  fecal  vomiting  from  the  entrance  of 
scybalous  masses  into  the  stomach  from  the  colon.  Air  or  fluids  may  usually 
be  injected  from  the  rectum  into  the  stomach,  and  recognized  by  percussion  or 
the  use  of  the  stomach-tube.    The  general  nutrition  suffers  severely. 

Intestinal  Fistulse. — Fistula^  of  the  intestine  below  the  stomach  are  much 
more  frequent  than  the  gastric  variety.  They  may  open  uix)n  the  skin  or  inter- 
nally into  other  coils  of  intestine  or  into  adjacent  hollow  organs. 

External  Fistula. — Intestinal  fistulie  oi^ening  upon  the  skin  occur  from 
a  variety  of  causes.  They  may  be  made  by  surgeons  for  therapeutic  purposes. 
In  order  to  feed  the  individual — ^jejunostomy  in  certain  cases  of  cancer  of  the 
stomach,  etc.  In  order  to  afford  escape  to  intestinal  contents,  either  tempo- 
rarily or  j)ernianently,  in  cases  of  acute  and  chronic  intestinal  obstniction,  or 
paralysis  of  the  gut,  or  for  the  purpose  of  applying  local  treatment  to  the 
interior  of  the  gut  in  cases  of  disease  (appendicostomy  in  chronic  colitis). 
They  may  arise  accidentally  from  incised  stab  or  gunshot  wounds  of  the  abdo- 
men when  the  intestine  becomes  prolapsed  or  adherent  at  the  point  of  injury 
to  the  edges  of  the  wound,  or  when  a  localized  peritonitis  and  abscess  is  formed 
as  the  result  of  oj)en  wounds  or  subcutaneous  ruptures  of  the  gut  which  pe^ 
forates  the  alxloniinal  wall  or  is  incised.  As  already  alluded  to,  an  extra- 
peritoneal fistula  is  possible  in  certain  situations.  Further,  as  the  result  of 
operations  upon  the  intestinal  tract  w^hen  sutures  placed  in  the  gut  fail  to 
hold,  or  when  the  sutured  or  ligated  structures  become  necrotic  (appendical 
stumps),  and  that  whether  the  abdominal  wound  is  closed  or  not  Further, 
from  accidental  unrecognized  injury  of  the  normal  or  diseased  intestine  dll^ 
ing  abdominal  operations.  Fistula*  also  result  from  a  great  variety  of  intra- 
abdominal processes — foreign  bodies,  which  perforate  the  gut,  ulcerative  and 
gangrenous  processes  of  the  intestine  (appendicitis,  typhoid  fever)  ;  such  fistula? 
are  commonly  preceded  by  a  localized  peritonitis  and  abscess  which  perforates 
outwardly ;  malignant  tumors  of  the  gut  which  invade  the  abdominal  wall  and 
ulcerate;  tuberculosis  and  actinomycosis  of  the  intestine.  Similar  processes 
originating  in  the  peritoneum  or  in  the  abdominal  wall  may  at  once  invade  the 
belly  w^all  and  the  gut,  may  l)reak  dowTi,  and  result  in  fistula.  Unoperated 
strangulated  hernias  which  fail  to  kill  by  obstruction  or  peritonitis  may  result 
in  an  intestinal  fistula.  The  gut  becomes  gangrenous,  is  perforated,  its  contents 
escape  into  the  surrounding  coverings  of  the  hernia,  a  phlegmonous  inflanuna- 
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m  follows  with  perforation  of  the  skin,  and  discharge  of  intestinal  contents 
twardly.  Life  may  be  saved  with  the  spontaneous  formation  of  an  artificial 
us.  In  very  rare  cases  complete  8}X)ntaneous  cure  nuiy  result.  A  case  of 
is  kind  was  in  my  care  at  the  Koosevelt  Hospital.  The  history  is  so  unusual 
at  I  relate  it  briefly: 

An  old  man,  aged  sixty-eight,  was  admitted  to  the  hospital.  Five  days  before, 
left-sided  scrotal  hernia  had  become  swollen,  painful,  and  irreducible.  Vom- 
ng,  prostration,  abdominal  distention,  and  other  signs  of  intestinal  obstruc- 
m  followed.  He  remained  in  bed  and  sought  no  medical  aid  until  brought  to 
e  hospital.  His  general  condition  was  fairly  good.  Vomiting  had  ceased  the 
ly  before,  since  when  the  swelling  of  the  scrotum  had  greatly  increased.  The 
rotum  was  much  enlarged,  reddened;  the  skin  was  perforated  at  several  points; 
cal  matter  was  escaping  freely  from  these  openings.  Under  ether  anesthesia,  in- 
jions  in  the  scrotum  opened  a  large  fecal  abscess  with  necrotic  walls.  The  cavity 
ntained  a  loop  of  gangrenous  and  perforated  large  intestine  about  fourteen  inches 

length.  Identified  as  sigmoid  flexure.  The  external  ring  appeared  to  be  the 
dnt  of  constriction.    The  constriction  was  relieved  by  incision.    A  small  amount 

healthy  gut  pulled  out;  the  gangrenous  loop  was  cut  away,  and  the  ends  of 
!althy  gut  were  sewed  by  a  few  stitches  to  the  borders  of  the  ring  and  to  each 
her,  simply  to  prevent  their  retraction  into  the  abdomen.  Local  and  general, 
nditions  seemed  to  render  an  effort  to  unite  and  return  the  divided  ends  unwise. 
Pter  the  establishment  of  this  artificial  anus  the  general  condition  of  the  patient 
iproved  at  once;  slowly  the  sloughs  separated  from  the  scrotum,  and  it  was  found 
at  by  packing,  the  movements  of  the  bowels  could  be  partly  controlled.  After 
number  of  weeks  the  whole  raw  surface  became  covered  by  healthy  granulations, 
id  diminished  in  size  until  only  a  cavity  of  moderate  size  existed  opposite  the 
eternal  ring  in  the  groin.  The  old  man  began  to  have  an  occasional  natural  move- 
ment from  the  bowels  per  anum;  gradually  the  amount  of  fecal  matter  escaping 
irough  the  groin  diminished,  and  finally  ceased.  The  wound  healed  and  the 
atient  left  the  hospital  quite  well  and  cured  of  his  hernia. 

Abscesses  which  form  in  the  vicinity  of  the  intestine  may  break  outwardly, 
ad  into  the  intestine  as  well — i.  e.,  an  osteomyelitis  of  the  sacrum  or  ileum — 
ad  result  in  intestinal  fistula.  While  fistula  may  connect  any  portion  of  the 
itestine  and  the  abdominal  wall,  certain  situations  are  favorite  sites — namely, 
le  right  iliac  region,  the  inguinal  regions,  and  the  umbilicus.  The  occurrence 
f  appendicular  abscess,  of  tuberculosis,  malignant  disease,  and  actinomycosis 
P  the  cecum  accounts  for  the  frequent  formation  of  intestinal  fistulas  in  the 
ght  iliac  region.  Strangulated  inguinal  hernia  accounts  for  the  formation 
I  fistula  in  the  groin.  The  umbilicus  is  a  favorite  site  for  several  reasons.  It 
a  weak  place  in  the  belly  wall  through  which  many  intra-abdominal  inflam- 
ations  perforate.  It  is  a  common  site  of  strangulated  hernia.  Omphalo- 
esenteric  fistula  opens  there.  (See  Omphalomesenteric  Fistula).  In  cases  of 
»ngenital  umbilical  hernia  the  division  of  the  cord  may  create  a  fistula.  As  in 
e  case  of  the  stomach,  we  distinguish  fistula?  in  which  the  mucous  membrane 
50 
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of  the  gut  is  adherent  to  the  skin,  those  in  which  a  canal  of  some  length  exisU 
between  the  skin  and  the  gut  lined  by  mucous  membrane,  rarely  by  skin,  or  most 
commonly  by  granulation  tissue ;  further,  those  in  which  a  cavity  of  some  size 
exists  communicating  with  the  intestine  and  with  the  skin.     These  distinctions 
are  important  from  a  prognostic  and  therapeutic  standpoint,  since  the  first 
variety  do  not  heal  without  operation.     The  others  may,  with  exceptions  to 
l)e  noted.     Intestinal  fistute  may  be  large  or  small.     The  entire  intestinal  con- 
tents may  pass  through  the  fistula,  or  only  a  part  of  it ;  in  some  cases  so  small 
a  part  that  the  recognition  of  intestinal  contents  in  the  discharge  may  be  diffi- 
cult.    When  the  bowel  evacuates  itself  entirely  through  the  fistula,  we  speak 
of  it  as  an  artificial  anus  (anus  prsetematuralis).     When  only  a  part,  as  a 
fecal  fistula.     The  quantity  discharged  through  the  fistula  depends  not  only 
upon  the  size  of  the  opening  in  the  gut,  but  very  largely  upon  the  patency  of 
the  gut  beyond  the  fistula.     If  the  lower  portion  of  the  gut  is  entirely  patent, 
a  large  fistula  may  discharge  but  little  fecal  matter.     If  not,  a  small  opening 
may  discharge  much  or  all  of  the  intestinal  contents.     The  patency  of  the 
lower  limb  of  the  gut  may  depend  upon  a  stricture  or  other  cause  of  obstruction 
situated  at  a  more  or  less  distant  point;  in  many  instances  it  depends  upon 
mechanical  conditions  affecting  the  intestine  in  the  immediate  vicinity  of  the 
fistula,  developed  as  the  result  of  the  fistula,  or  existent  at  the  time  the  fistula 
was  formed.     Inasmuch  as  the  future  history  of  these  cases  and  the  treatment 
depends  largely  upon  these  local  conditions,  it  seems  best  to  explain  them  here. 
When  a  fistulous  canal  of  some  length  lined  by  granulation  tissue  connects  a 
rather  deeply  placed  coil  of  gut  with  the  skin,  the  tendency  is  toward  uUimate 
spontaneous  healing;  when,  on  the  other  hand,  a  coil  of  gut  lies  just  beneath 
tlie  abdominal  wall  and  opens  by  a  larger  or  smaller  opening  upon  the  skin, 
the  conditions  are  different.     The  coil  is  acted  on  by  three  forces:  Direct  trac- 
tion by  the  mesentery,  peristalsis,  and  intra-abdominal  pressure.     No  matter 
how  flatly  the  coil  of  gut  may  have  been  applied  to  the  abdominal  wall  at  the 
time  the  fistula  was  formed,  the  mesentery  tends  to  draw  the  intestine  back  into 
the  abdomen;  under  favorable  conditions  spontaneous  cure  results.     In  other 
cases  the  area  of  gut  occupied  by  the  fistula  is  firmly  attached  to  the  abdominal 
wall ;  the  pull  of  the  mesentery  will  draw  away  both  the  afferent  and  efferent 
limbs  of  the  intestinal  loop,  while  their  junction  remains  fixed.     Thus  very  soon 
an  angle  or  kink  is  formed  in  the  loop  whose  apex  is  at  the  fistulous  opening. 
The  mesenteric  attachment  of  the  loop  forms  a  bar  or  spur  of  raucous  mem- 
brane which  tends  to  diminish  the  size  of  the  gut  at  this  point,  and  therefore 
the  freedom  of  the  passage  of  intestinal  contents  through  the  natural  channel 
and  to  encourage  its  escape  through  the  fistula.     Peristalsis  acts  to  force  the 
contents  of  the  afferent  loop  and  its  loosely  attached  mucosa  toward  the  fistu- 
lous opening.    Intra-abdominal  pressure  acts  similarly.    Prolapse  of  the  mucous 
membrane  of  the  afferent  loop  results.    Peristalsis  in  the  efferent  loop  tends  to 
draw  it  away  from  the  orifice.    A  continuance  of  these  forces  often  results  in 
complete  prolapse  of  the  mucous  membrane  of  the  afferent  loop,  and  even  of 
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its  junction  with  the  efferent  loop;  and  in  this  manner  a  fistula  of  moderate 
size  may  be  converted  into  an  artificial  anus.  In  the  meantime  the  lower 
portion  of  the  gut  shrinks  and  undergoes  partial  atrophy  from  disuse;  a  per- 
manent artificial  anus  is  established,  only  to  be  relieved  by  operation,  except  in 
very  rare  cases. 

The  local  and  general  results  of  fecal  fistula  and  of  artificial  anus  depend 
upon  two  factors — namely,  the  distance  of  the  fistula  from  the  stomach  and 
the  amount  of  intestinal  contents  escaping  through  the  unnatural  opening.  An 
artificial  anus  in  the  colon,  though  unpleasant,  does  not  in  itself  involve  impair- 
ment of  the  general  health.  The  same  may  be  true  of  an  opening  at  the  lowest 
point  of  the  ileum.  A  similar  condition  in  the  upper  part  of  the  small  intes- 
tine leads  to  inevitable  death  from  inanition.  The  nearer  the  stomach  the 
opening  lies  and  the  larger  the  escape  of  intestinal  contents  from  such  an  open- 
ing, the  greater  the  likelihood  of  imperfect  absorption  and  consequent  innutri- 
tion. These  facts  render  the  surgeon  extremely  unwilling  to  leave  an  exter- 
nal opening  in  the  small  intestine,  when  it  can  by  any  means  be  avoided.  When 
such  an  opening  exists,  the  question  of  whether  the  patient  is  holding  his  own 
can  be  determined  by  weighing  him  from  time  to  time,  and  the  probable  situa- 
tion of  the  fistula  may  be  inferred  from  the  results.  The  diagnosis  of  the  dis- 
tance of  an  intestinal  fistula  from  the  stomach  is  therefore  very  important. 
The  following  data  are  useful:  The  contents  of  the  small  gut  is  fluid;  that  of 
the  colon  solid  or  semisolid.  The  contents  of  the  duodenum  and  jejunum  are 
bright  yellow  or  yellowish-green  in  color  from  the  presence  of  unchanged  bile 
pigment;  these  pigments  alter  in  color  farther  down,  and  become  brown  or 
dark  brownish-green  in  the  large  intestine.  Upon  the  skin  the  contents  of  the 
small  intestine  are  irritating  and  even  destructive.  The  skin  becomes  inflamed, 
red,  and  excoriated ;  digestion  of  the  skin  takes  place.  I  have  seen  the  skin  of 
the  abdomen  destroyed  over  an  area  as  large  as  a  man's  hand.  These  ulcera- 
ations  are  extremely  painful.  The  higher  up  the  lesion,  the  more  intense  the 
digestive  action.  In  fistulie  from  the  large  gut  this  digestive  action  is  absent ; 
eczema  and  dermatitis  are  usually  present.  The  contents  of  the  upper  part  of 
the  small  gut  is  odorless ;  lower  down  the  characteristic  fecal  odor  is  gradually 
developed.  Usually  the  recognition  of  a  fecal  fistula  offers  no  difficulties. 
The  escape  of  undigested  or  partly  digested  food — recognizable  under  the  micro- 
scope as  striped  muscle  fiber,  starch  granules,  vegetable  fiber,  etc. — is  easy.  Gas 
quite  commonly  escapes  from  such  fistulse.  When  the  fistula  is  very  small  and 
discharges  only  a  little  muco-pus  it  may  be  difficult.  The  odor  of  a  discharge 
is  not  characteristic,  since  any  pus  focus  near  the  intestine  may  be  infected 
with  colon  bacilli  and  have  a  fecal  odor.  Sometimes  by  feeding  a  patient 
methylene  blue  or  charcoal  these  substances  may  be  recognized  by  their  color 
when  they  appear  in  the  fistula.  The  formation  of  a  spur  can  l)e  detected  in 
case  the  fistula  will  not  admit  a  finger  by  introducing  two  probes,  one  into 
either  loop,  and  moving  them  about  to  feel  the  conformation  of  the  gut  between. 
When  operating  upon  the  intestines  for  the  purpose  of  closing  fistula*,  making 
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anastomoses  between  adjacent  coils,  excluding  portions  of  intestine  which  are 
diseased  and  cannot  be  removed,  creating  a  permanent  artificial  anus  in  the 
sigmoid  when  one  end  is  to  be  closed  and  returned  to  the  belly,  it  often  becomes 
essential  to  determine  which  is  the  upper  and  which  is  the  lower  limb  of  the 
loop.  If  the  case  is  one  of  an  old  artificial  anus,  or  if  a  large  part  of  the  intes- 
tinal contents  has  escaped  through  the  fistula,  the  differences  between  the 
two  are  striking.  The  lower  loop  is  smaller,  its  mucous  membrane  paler,  the 
intestine  is  empty  and  contracted.  The  upper  loop  is  larger,  contains  fecal 
matter  and  gas.  Prolapsed  mucous  membrane  on  the  abdominal  wall  belongs 
usually  to  the  upper  loop.  It  is  sometimes  possible  to  tell  by  inspecting  the 
prolapsed  mucous  membrane  of  a  coil  of  gut  whether  it  is  large  or  small  intes- 
tine. The  mucosa  of  the  small  gut  is  velvety  and  dull ;  that  of  the  large  intes- 
tine smooth  and  glistening.  These  characters  may  be  lost  in  mucous  mem- 
brane long  exposed  on  the  surface  of  the  abdomen.  When,  however,  after 
opening  the  belly,  the  intestines  are  found  matted  together  by  adhesions,  and  if, 
as  sometimes  happens,  several  coils  of  gut  communicate  with  the  fistula,  the 
question  may  not  be  so  simple.  It  is  sometimes  possible  by  irritating  the  peri- 
toneal surface  of  the  gut  to  excite  a  wave  of  peristalsis  which  gives  the  correct 
direction  of  the  fecal  current.  In  difficult  cases  this  has  not  in  my  experience 
been  of  much  use.  If  practicable  the  surgeon  may  follow  loop  after  loop  with 
his  fingers,  until  he  is  thus  led  to  the  duodeno- jejunal  junction  or  to  the  cecum, 
as  the  case  may  be.  If  the  coil  of  gut  is  free  from  adhesions,  its  direction  may 
be  determined  by  drawing  it  out  of  the  abdomen  and  having  it  held  straight, 
under  a  little  tension,  by  an  assistant.  The  surgeon  slips  his  thumb  and  fingers 
down  on  either  side  of  the  gut  in  the  direction  of  the  mesenteric  attachment, 
grasping  the  mesentery.  Twists  in  the  mesentery  can  thus  be  detected,  and 
after  they  are  unraveled,  the  position  of  the  coil  with  reference  to  its  mesen- 
teric attachment  serves  to  indicate  the  higher  and  lower  portion  of  the  coil 
respectively  (Rand,  Stimson,  ]Monks).  In  the  case  of  the  large  gut,  error  is 
likely  to  occur  in  the  sigmoid  flexure.  In  this  case  milk  injected  into  the 
rectum  will  uusally  appear  promptly  at  the  orifice  of  the  lower  loop  if  no 
obstruction  exists  in  the  rectum,  or  the  mesentery  of  the  loop  can  be  traced  do\ni 
to  the  rectum,  care  being  taken  to  unravel  existing  twists.  In  spite  of  care  and 
skill,  mistakes  do  occur,  and  I  have  seen  experienced  and  skillful  surgeons 
close  off  the  wrong  end  from  the  intestinal  current  more  than  once.  The  con- 
sequences of  such  an  error  are  intestinal  obstruction,  which  may  or  may  not  le 
relievable  by  a  subsequent  operation. 

Interna!.  Intestinal  Fistul.t:. — Internal  intestinal  fistulre  may  form 
between  different  yiortions  of  the  intestine,  or  between  the  intestine  and  other 
hollow  organs,  the  gnll-bladder  and  gall-ducts,  the  kidney,  ureter  and  urinary 
bladder,  tlie  uterus,  aiul  very  rarely  the  Fallopian  tul)es.  The  formation  of  the 
fistula  may  ]h)  due  to  inflammatory,  ulcerative,  or  traumatic  lesions  of  the  intes- 
tine, or  may  originate  in  similar  lesions  of  hollow  organs  not  a  part  of  the 
intestinal  tract  which  perforate   into  the  intestine.     The  causes  of  internal 
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fistulae  between  different  portions  of  tlie  intestine  are  the  same  as  the  causes 
which  produce  external  fistula',  as  already  descrilxjd.  Usually  fistula?  form 
l)etween  neighboring  viscera,  small  intestine  with  small  intestine  or  with  colon. 
Kidney  with  colon  or  duodenum.  Gall-bladder  and  gall-ducts  with  duodenum 
or  hepatic  flexure  of  the  colon.  Rectum,  sigmoid  flexure,  lower  coils  of  ileum, 
vermiform  appendix,  with  bladder,  uterus,  vagina. 

The  symptoms  produced  by  communications  between  adjacent  coils  of  gut 
may  not  be  recognizable.  If  the  opening  is  large  and  a  considerable  portion 
of  the  alimentary  tract  is  thrown  out  of  the  intestinal  current,  inanition  may 
result  The  condition  may  be  suspected  from  tlie  passage  per  rectum  of  only 
partly  digested  food  too  soon  after  eating  to  have  traversed  the  entire  canal. 
Biliary  fistulas  between  the  gall-bladder  and  duodenum  or  colon  are  usually 
caused  by  the  pressure  and  ulceration  of  large  gall-stones  and  gradual  per- 
foration of  the  intestine.  During  their  formation  they  may  give  no  symptoms 
at  all  or  no  symptoms  which  can  be  differentiated  from  cholangitis,  cholecys- 
titis, localized  peritonitis,  etc.  The  establishment  of  a  fistula  between  the  gall- 
bladder or  ducts  and  the  duodenum  need  give  no  symptoms  of  itself.  The 
formation  of  a  fistula  from  the  biliary  passages  into  the  colon  wnll  lead  to  the 
imperfect  digestion  of  fats.  The  formation  of  fistula?  between  the  intestine  . 
and  the  female  genital  tract  is  very  frequent.  The  causes  are  labor,  especially 
instrumental  deliveries,  versions,  etc. ;  surgical  operations  u}X)n  the  uterus, 
curettage,  etc. ;  accidental  injuries;  ulcerations  from  cancer  of  the  uterus.  Very 
rarely  does  the  process  arise  in  the  intestine  itself,  and  is  then  commonly  due 
to  tuberculosis.  The  diagnosis  depends  upon  recognizing  the  escape  of  intes- 
tinal contents  from  the  vagina.  The  character  and  amount  of  the  discharge 
permit  a  judgment  to  be  formed  of  the  position  of  the  fistulous  opening  in  the 
gut.  (See  External  Fistula*. )  Examination  of  the  vagina  by  sight  and  touch 
permits  the  size  and  situation  of  the  fistula  to  be  recognized.  If  the  fistula 
communicates  with  the  uterus,  the  discharge  will  escape  through  the  cervix. 
Fistulae  between  the  intestine  and  the  urinary  tract  occur  between  the  gut  and 
the  kidney  or  its  pelvis,  between  the  ureter  and  the  colon  or  rectum  as  the 
result  of  the  intentional  acts  of  surgeons,  and  between  various  parts  of  the  gut 
and  the  urinary  bladder.  Fistula*  between  the  kidney  or  its  pelvis  and  the  gut 
are  rare.  They  occur  from  ulcerative  processes  set  up  by  kidney  stones  or  from 
destructive  inflammatory  processes  of  other  origins  in  the  kidney,  acute  abscess, 
pyonephrosis,  and  tuberculosis  of  the  kidney.  They  open  much  more  commonly 
into  the  colon  than  into  the  duodenum.  Urine  may  pass  into  the  intestine 
or  intestinal  contents  into  the  urinary  tract,  or  both.  The  diagnosis  has  occa- 
sionally been  confirmed  by  the  formation  of  an  external  fistula  as  well.  When 
urine  passes  into  the  intestine  the  diagnosis  is  to  be  made  from  the  passage  of 
urine  or  of  urinary  ingredients  in  considerable  quantities  per  rectum.  Urea, 
uric  acid,  etc.  If  the  escape  of  urine  into  the  gut  is  small,  or  if  the  fistula 
opens  into  the  duodenum,  reabsorption  of  the  urine  by  the  intestine  will  render 
the  findings  of  little  value,  since  urinary  ingredients  may  appear  in  the  feces 
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in  .small  quantities  when  no  fistula  exists.  In  the  few  case^  .>f  -i-:'  -:*?nal  fistnla 
wliir'h  have  Ijeen  verified,  urine  has  sometimes  fussed  int*»  ihc  -t««miih  and 
U^en  vomited,  as  have  renal  ealeulL  When  intestinal  contents  enter  :l^  urinary 
tract,  the  consecjut'nces  are  always  serious:  infection  of  the  iirinjJ7  arp-aratus 
is  inevitable;  at  first,  a  descending  infection ;  later,  in  many  cases,  an  a-s^ending 
infection  also.  Thus  cystitis,  followed  by  pyelitis,  pyelonejhri'is,  ere,  often 
•  follriws  the  constant  escape  of  intestinal  contents  into  the  Uadder,  and  it  has 
Ijeen  found  that  implantation  of  the  ureters  into  the  signK*id  flexure  of  the 
colon  is  regularly  followed  by  pyelitis  and  fatal  infection  of  the  kidney.  In 
order  to  recf>giiize  the  condition  positively,  it  is  necessary  to  find  actual  intes- 
tinal contents  in  the  urine,  particles  of  meat  filier,  starch  granules,  etc.  The 
mcfn?  presence  of  a  fecal  odor  or  of  saprophvtic  bacteria  in  the  urine  establishes 
nothing.  p]ven  tlie  presence  of  gas  in  the  bladder  is  not  conclusive,  since  gaso- 
genie  bacteria  may  reach  the  bladder  from  other  sources,  or  the  fermentation 
of  dialK'tic  urine  may  produce  the  same  condition.  The  diagnosis  might  he 
confirmed  by  giving  the  patient  methylene  blue  by  the  mouth:  this  produces  a 
blue  croloration  of  the  urine.  If  the  feces  were  stained  blue,  it  would  indicate 
the  ]ja8sage  of  urine  into  the  intestine.  By  giving  the  patient  charcoal  by  the 
mouth,  its  presence  in  the  urine  would  indicate  the  passage  of  intestinal  con- 
tents into  the  urinary  passages.  By  far  the  largest  number  of  intestinal  fistulie 
into  the  urinary  tract  are  connected  with  the  bladder.  In  about  half  the  cases 
the  fistula  communicates  with  the  rectum ;  in  a  considerable  nimiber  with  the 
sigmoid  flexure;  less  often  with  the  lower  coils  of  ileum;  rarely  with  the 
apjK^ndix  or  the  cecum.  The  causes  are  very  various.  Trauma,  tuberculosis, 
cancer  of  tlie  intestine,  abscesses  connected  with  the  intestine  which  rupture 
into  the  bladder  (a  ]K?rf orated  appendix,  for  example),  inflammatory  processes 
originating  in  the  jjrostate,  jKjricystitis,  etc.  The  s^^Tnptoms  are  a  sudden  or 
gradual  dovelojmient  of  cystitis;  the  escape  of  gas  with  the  urine:  further,  the 
identification  of  intestinal  contents  in  quantity  or  under  the  microscojie.  If 
the  coiminmication  is  with  the  sigmoid  or  rectum  much  or  nearly  all  the  urine 
may  })ass  per  rectum.     (See  Genito-urinary  Organs.) 

Diagnosis  of  the  Complications  following  Abdominal  Ojierations. — The  com- 
plications occurring  after  operations  upon  the  interior  of  the  belly  may,  for 
purj)oses  of  description,  be  grouped  under  (1)  shock,  (2)  hemorrhage,  (3)  in- 
f(rtion  of  the  external  wound,  (4)  peritonitis,  (5)  intestinal  obstruction. 
(())  pneumonia,  (7)  bleeding  from  the  alimentary  canal,  (8)  thrombosis  and 
einbolirtm.  These  constitute  the  most  frequent  conditions  to  be  met  with  and 
recognized ;  others  may,  of  course,  appear  under  special  circumstances  in  infinite 
variety. 

Shock. — Shock  after  extensive  and  prolonged  operations  upon  the  belly, 
or  after  slight  abdominal  operations  upon  patients  who  arc  already  weakened 
by  ])eritonitis,  hemorrhage,  starvation,  or  other  cause,  may  be  so  severe  that 
tlui  ])ationt  either  dies  uj)on  the  operating  table  or  does  not  regain  consciousness 
and  dies  in  a  few  hours  in  a  state  of  collapse.     The  symptoms  do  not  differ 
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from  those  already  mentioned  under  "  shock."  The  heart  beats  more  and  more 
rapidly  and  feebly.  Respiration  is  shallow  and  slow  or  irregular.  The  ex- 
tremities and  the  forehead  are  cold.  The  cutaneous  and  mucous  surfaces  pale. 
The  body  is  bathed  in  a  clammy  sweat  When  death  is  very  near,  the  pupils 
of  the  eyes  dilate.  If  the  patient  regains  consciousness  at  all,  cerebration  is 
sluggish  and  imperfect.  In  some  cases,  under  suitable  treatment,  the  patient 
rallies  a  little,  but  very  soon  fails  to  respond  to  stimulation,  and  dies  in  a 
few  hours.  Some  observers  describe  a  condition  under  the  title  "  Delayed 
Shock  "  such  that  the  patient  appears  to  bear  the  operation  wtU  or  to  rally 
from  the  shock  only  again  to  sink  and  die  after  twenty-four,  thirty-six,  or  forty- 
eight  hours.  I  believe  that  in  most  of  these  cases  the  death  has  been  due  to 
imdiscovered  bleeding  or  to  a  very  intense  acute  sepsis.  Be  that  as  it  may, 
if  at  the  end  of  the  operation  the  pulse  has  been  of  fair  quality  and  not  above 
100  to  110  beats  per  minute,  or  if,  though  shocked,  the  patient  has  responded 
well  to  stimulation  and  has  maintained  a  pulse  of  fair  quality  and  of  a  falling 
rather  than  a  rising  frequency  for  twelve  to  twenty-four  hours,  a  progressive 
change  for  the  worse,  a  failing  heart  as  indicated  by  an  increasing  pulse  rate, 
waxy  pallor,  restlessness,  great  thirst,  marked  abdominal  pain  and  distention, 
repeated  vomiting,  coming  on  after  an  interval  of  several  hours  or  a  day  of 
fairly  satisfactory  progress,  should  always  lead  the  surgeon  to  suspect  intra- 
abdominal bleeding,  peritonitis,  or  some  serious  complication  other  than  mere 
shock. 

Intra-abdominal  bleeding  produces  the  symptoms  described  under  Injuries 
of  the  Abdomen.  In  some  cases  the  surgeon  may  have  some  clew  to  the  source 
of  hemorrhage  from  the  character  of  his  operation,  the  position  of  his  ligatures, 
etc.  If  the  symptoms  are  marked  and  progressive,  reopening  of  the  belly  and 
control  of  the  bleeding  vessel  is  the  best  and  only  rational  treatment  It  is 
perhaps  needless  to  state  that  saline  infusions  into  veins  should  not  be  given 
until  the  bleeding  is  controlled.  If  a  donor  is  obtainable,  direct  transfusion 
may  be  tried. 

Hemorrhage  from  the  Alimentary  Canal. — Vomiting  of  blood  or  pas- 
sage of  blood  per  rectum  may  of  course  follow  operative  measures  upon  the 
stomach  and  intestine.  Such  bleeding  may  also  take  place  from  causes  not 
entirely  clear — ^notably  after  operations  involving  resection  of  the  omentum 
and  mesentery,  and  strangulated  hernia  and  obstruction  of  the  gut  from  other 
causes.  In  some  of  these  cases  more  or  less  extensive  thrombosis  of  the  mesen- 
teric veins  has  been  discovered  at  autopsy;  in  other  cases,  anemic  necrosis  of 
the  mucous  membrane  of  the  gut  has  been  observed  (von  Eiselberg,  Kocher). 
Vomited  blood  exposed  to  gastric  digestion  resembles  coflFee  grounds.  Blood 
retained  in  the  bowel  for  any  length  of  time  and  passed  per  rectum  resem- 
bles tar. 

In  conjunction  with  the  diagnosis  of  wound  infection  and  peritonitis,  some 
general  remarks  may  not  be  out  of  place.  Vomiting  after  abdominal  operations 
is  common  as  the  result  of  ether  anesthesia.     In  many  cases  it  is  confined  to 
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the  first  few  hours,  and  ceases  soon  after  the  patient  regains  consciousness. 
In  others,  vomiting  at  intervals  continues  for  forty-eight  hours,  seldom  much 
longer  unless  some  complication  is  present  Such  may  be  local  or  diffuse  peri- 
tonitis, intestinal  obstruction  from  adhesions,  paralysis  of  the  gut,  atonic  aad 
temporary  or  inflammatory  and  permanent  After  operations  upon  the  stomach, 
bleeding  into  the  stomach  will  produce  vomiting.  After  gastroenterostomy,  a 
vicious  circle  of  the  intestinal  current  may  cause  continued  and  fatal  emesis. 
A  preexistent  chronic  gastritis,  a  nephritis,  and  other  nonsurgical  affections 
will  have  to  be  considered  in  certain  cases.  A  continuance  of  vomiting  after 
^o  or  three  days,  uncontrolled  by  complete  rest  of  the  stomach  and  by  gastric 
lavage,  arouses  the  anxiety  of  the  surgeon  and  demands  a  careful  search  for 
its  causation.  In  favorable  cases  patients  are  able  to  retain  small  doses  of  suit- 
able food  after  twenty-four  hours. 

Symptoms  Referable  to  the  Intestine. — A  certain  amount  of  atonic 
paralysis  of  the  gut  follows  operations  involving  much  handling  of  intestinal 
coils,  traction  upon  the  mesentery,  long  exposure  to  the  air,  suture  and  resec- 
tion of  the  intestine,  evisceration,  separation  of  extensive  adhesions,  etc.  There 
results  more  or  less  distention  of  the  bowel  with  gas,  moderate  tympanites  in 
some  cases,  and  abdominal  pain  of  bearable  intensity,  lasting  from  twenty-four 
to  forty-eight  hours.  Partly  owing  to  atony  of  the  bowel,  partly  to  inability  to 
use  the  abdominal  muscles  on  account  of  pain,  patients  do  not  evacuate  flatus 
per  rectum.  After  twenty-four  to  thirty-six  hours  this  power  is  usually  re- 
gained, and  gas  is  usually  expelled  naturally,  or  through  a  stomach-tube  left 
in  the  rectum.  Inability  to  move  the  bowels  may  last  much  longer.  Many 
surgeons  are  accustomed  on  the  third  day  or  earlier  to  administer  calomel  in 
divided  doses  (gr.  ^-^)  every  hour  for  six  to  eight  hours,  followed  by  enemata; 
if  no  movement  follows,  a  saline  laxative  is  given  by  the  mouth.  Such  pro- 
cedures are  followed  by  success  in  most  cases  unless  something  is  going  wrong. 
Still,  as  long  as  gas  passes  per  rectum  and  the  patient's  pulse  remains  below 
a  hundred  and  of  good  quality,  in  the  absence  of  marked  abdominal  pain  and 
distention  and  of  vomiting,  the  fp.ct  that  the  bowels  do  not  move  for  four  or 
five  days  is  not  a  cause  for  serious  anxiety. 

Retention  of  Urine. — Retention  of  urine  is  common  during  the  first  days 
after  an  operation  on  the  belly.  It  occurs  both  in  men  and  women,  and  among 
the  latter  notably  after  operations  on  the  uterus,  ovaries,  and  tubes.  It  depends 
to  a  great  extent  upon  the  unaccustomed  necessity  of  performing  the  act  while 
lying  upon  the  back,  and  is  recovered  from  in  a  few  days.  After  a  serious 
operation,  but  little  urine  may  be  formed  for  the  first  twelve  hours.  If  no 
urine  has  been  passed  by  the  morning  following  the  operation,  and  no  desire 
to  urinate  has  boon  expressed,  the  catheter  should  be  passed  at  eight-hour  inter- 
vals or  less  until  the  bladder  can  bo  emptied  voluntarily. 

Tempkratuimo  after  Ahdominat.  Operations. — A  moderate  rise  of  tem- 
perature during  the  first  thirty-six  hours  is  common  and  not  alarming.  Its 
height  and  duration  will  depend  upon  the  character  of  the  operation,  whether 
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clean  or  done  for  an  inflammatory  condition,  upon  the  amount  of  intraperitoneal 
oozing,  the  extent  of  raw  surface  left  uncovered  by  peritoneum,  the  ability  of 
the  surgeon  to  remove  septic  materials  completely.  A  rise  of  temperature 
developed  after  a  number  of  days,  or  a  temperature  which  remains  elevated 
when  local  conditions  as  far  as  kno\vn  do  not  appear  to  account  for  it,  is  a 
cause  of  anxiety.  Very  often  a  patient  who  has  a  moderate  rise  of  temperature 
for  several  days  will  cease  to  have  fever  at  once  when  the  bowels  have  been 
thoroughly  moved.  A  most  important  fact  to  bear  in  mind  is  that  very  serious 
abdominal  conditions  may  exist  without  a  corresponding  rise  of  temperature, 
and  the  presence  or  absence  of  fever  is  not  a  reliable  guide  in  estimating  the 
gravity  or  progress  of  the  given  case.     (See  Peritonitis.)  • 

The  Pulse. — An  increase  in  the  pulse-rate  is  the  rule  after  abdominal 
operations.  The  rapidity  will  depend  upon  the  gravity  of  the  procedure,  the 
amount  of  shock  or  bleeding,  the  presence  or  absence  of  sepsis  at  the  time 
of  the  operation.  After  the  immediate  eflFects  of  the  operation  have  passed  off, 
a  pulse-rate  of  100  is  not  a  cause  for  anxiety.  A  pulse  which  remains  at  120 
and  shows  an  upward  tendency  is  ground  for  serious  consideration  in  the 
absence  of  pneumonia  or  some  factor  to  account  for  it ;  peritonitis,  either  local- 
ized or  spreading,  is  the  most  probable  explanation.  Sepsis,,  a  degenerated 
heart  muscle,  with  feeble  or  imperfect  resistance  and  absence  of  an  efficient 
reparative  process,  are  also  to  be  thought  of.  When  the  pulse-rate  steadily 
creeps  up  from  120  to  140  and  150,  becomes  thready,  when  the  extremities 
become  cold  and  cyanotic,  the  forehead  bathed  in  a  clammy  sweat,  the  features 
pinched  and  drawTi,  the  lips  blue,  the  eyes  dull,  the  patient  is  dying. 

Infection  of  the  External  Wound. — Infection  of  operative  wounds  of 
the  abdominal  wall  sometiuies  occurs  after  operations  for  septic  intra-abdominal 
conditions.  In  these  cases  the  superficial  wound  will  probably  have  been  left 
entirely  open  or  partly  open  and  drained.  Some  infection  will  be  looked  for,  or 
at  least  will  create  no  surprise;  its  presence  will  be  evident  on  inspection.  In- 
fection occasionally  follows  clean  operations ;  the  wound  will  have  been  sutured. 
No  drains,  or  small  rubber-tissue  drains  only,  will  have  been  introduced  at  the 
wound  angles,  and  removed  at  the  end  of  twenty-four  hours.  A  somewhat 
tardy  and  not  very  virulent  infection  of  such  wounds  sometimes  develops  dur- 
ing the  week  following  the  operation.  The  infection  very  rarely  invades  the 
peritoneum,  but  usually  forms  an  abscess  in  the  subcutaneous  wound  space, 
less  commonly  in  the  muscular  layers. 

In  these  cases  the  following  signs  and  symptoms  lead  the  surgeon  to  explore 
the  abdominal  wound.  The  immediate  effects  of  the  operation  have  passed  off, 
the  bowels  have  moved,  the  patient  does  not  vomit.  lie  has  no  intra-abdominal 
pain.  He  has  a  vague  sense  of  discomfort.  His  countenance  is  not  cheerful. 
His  apjx^tite  does  not  return.  His  tonu:ue  remains  coated.  He  does  not  sleep 
well.  He  has  a  daily  rise  of  temix^raturo — \)\)St^  F.  in  the  morning,  100.5°  to 
101.5°  F.  in  the  evening.  His  pulse-rate  is  increased  to  95  to  105  beats  per 
minute.    Locally,  he  may  complain  of  moderate  discomfort  or  moderate  pain 
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in  the  abdominal  wound.  Upon  inspecting  the  wound  the  suture  line  may 
be  reddened  or  appear  perfect.  There  may  be  a  visible  fullness  in  the  vicinity 
of  the  woimd.  If  the  wound  edges  are  reddened,  a  drop  or  two  of  pus  may 
appear  through  the  stitch  holes  in  the  skin.  Upon  palpation  tenderness  will 
be  complained  of  when  gentle  pressure  is  made  on  the  wound  edges.  Fluctua- 
tion will  not  usually  be  appreciated.  Upon  opening  the  wound  several  condi- 
tions may  be  found.  A  few  drams  of  blood-stained  pus  may  be  evacuated ;  the 
separated  wound  surfaces  will  show  but  slight  signs  of  infection;  there  may 
be  small  areas  of  fat  necrosis  here  and  there,  notably  at  the  sites  of  ligatures. 
In  other  cases  merely  a  broken-down  blood  clot  will  be  evacuated.  In  still 
X>thers  a  quantity  of  thin,  brownish-yellow  fluid  containing  many  fat  drops 
will  escape  (fat  necrosis).  Signs  of  distinct  infection  may  bo  absent  In 
more  severe  cases  the  subcutaneous  tissues  will  appear  superficially  necrotic 
and  infiltrated.  If  the  infection  is  in  the  intermuscular  planes,  removal  of 
muscle  sutures  will  evacuate  a  greater  or  smaller  quantity  of  pus.  Under  suit- 
able treatment  (relief  of  tension  by  removing  sutures,  free  drainage)  such 
infections  subside  rapidly.  The  patient's  general  condition  improves  at  once, 
fever  disappears,  etc.  The  wound  becomes  clean  in  a  few  days,  and  may  be 
sutured  or  strapped. 

Peritonitis. — ^Following  abdominal  operations  both  for  septic  and  clean 
conditions,  peritonitis  is  the  most  justly  dreaded  of  complications.  It  may 
simply  be  a  continuance  of  the  original  process  for  which  the  operation  was 
done,  or  may  arise  from  errors  in  surgical  technic  not  always  to  be  guarded 
against  even  by  the  most  careful  surgeons.  It  is  most  apt  to  occur  in  those 
cases  whose  powers  of  resistance  have  been  greatly  diminished  by  profound 
anemia,  by  chronic  alcoholism,  malignant  disease,  and  other  depressing  con- 
ditions. It  is  produced  by  inadequate  removal  or  drainage  of  septic  foci  at 
the  time  of  operation,  and,  as  stated,  in  clean  cases  by  errors  in  aseptic  technic 
In  the  given  case  peritonitis  may  assume  any  of  the  forms  already  described 
under  Peritonitis  from  infection  with  pyogenic  bacteria.  Clinically  it  is  most 
important  to  distinguish  between  a  diffuse  purulent  peritonitis  without  limiting 
adhesions  and  a  localized  process  with  the  formation  of  one  or  more  definite 
loculi  of  pus  in  the  abdomen.  The  cases  of  the  first  class,  if  post-operative, 
are  almost  invariably  fatal.  Those  of  the  second  may  often  be  saved  by  prompt 
reopening  of  the  belly. 

The  symptoms  and  signs  of  the  two  types  do  not  materially  differ  from 
those  already  described  under  Peritonitis.  The  characters  of  the  diffuse  form 
may  be  briefly  recapitulated.  If  peritonitis  existed  at  the  time  of  operation, 
the  symptoms  and  signs  will  continue  and  grow  worse.  If  not,  it  may  be 
forty-eight  hours  or  more  after  the  ojx^ration  before  definite  symptoms  appear. 
They  will  be  abdominal  pain,  rigidity  and  distention,  restlessness,  anxiety,  a 
coated  ton^jue,  a  dry  skin,  repoatiMl  vomiting,  at  first  of  bile-stained  fluid,  later 
of  intestinal  cont(»nts  of  a  dirty  brown  color  and  fecal  odor.  The  vomiting, 
at  first  violent,  ceases  to  be  so  later,  when  brown  fluid  pours  out  of  the  patient's 
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moiitli  in  quantity  without  apparent  effort.  There  is  absolute  constipation. 
A  progressively  rapid  heart,  a  pulse  growing  steadily  more  feeble,  compressible, 
and  rapid  until  the  end.  An  elevation  of  temperature  may  be  absent  in  the 
worst  cases.  In  others  fever  of  very  variable  degrees  of  intensity  will  be  present, 
and  may  rise  to  106°  to  107*^  F.  a  few  hours  before  death.  Generally  speak- 
ing, a  marked  rise  of  temperature  on  the  second  or  third  day,  which  continues 
and  becomes  of  septic  type,  is  strongly  suggestive  of  peritonitis  unless  some 
other  complication  is  present  to  explain  it  The  external  wound  may  be  nor- 
mal in  appearance.  There  may  be  redness  of  the  skin  and  pus  in  the  woimd. 
The  wound  edges  from  the  skin  to  the  peritoneum  may  be  gangrenous.  It 
very  rarely  happens  that  reopening  the  belly  in  cases  of  diffuse  septic  peri- 
tonitis following  operation  is  successful  in  saving  life.  One  of  the  worst  signs 
in  these  cases  is  total  paralysis  of  the  gut,  appreciable  on  opening  the  belly. 

Localized  PerUonith, — Localized  peritonitis  with  the  formation  of  a  w^alled- 
off  abscess,  or  of  the  progressive  fibrino-purulent  type,  may  follow  any  surgical 
operation  upon  the  belly.  It  may  be  due  to  the  same  causes  as  the  diffuse 
form.  In  many  cases  it  follows  imperfect  removal  or  drainage  of  septic  foci, 
or  the  giving  away  of  sutures  and  slow  leakage  of  septic  products  from  some 
sutured  viscus  (gall-bladder,  stomach,  intestine,  urinary  bladder,  appendical 
stump),  sometimes  the  breaking  do\vn  of  a  previously  infected  retroperitoneal 
gland  or  portion  of  infected  omentum.  The  signs  and  symptoms  are  those 
described  under  Peritonitis.  The  continued  vomiting,  fecal  vomiting,  intense 
prostration,  general  jigidity  and  distention,  absolute  constipation,  and  rapidly 
failing  heart  of  diffuse  peritonitis  are  wanting.  The  local  signs  of  pain, 
rigidity,  and  tenderness  are  present,  together  with  the  general  sjTnptoms  of 
sepsis  of  a  more  or  less  acute  type.  The  patient  is  ill,  and  becomes  more  ill 
from  day  to  day.  There  is  usually  fever,  moderate  or  high.  The  pulse-rate 
is  increased.  Leucocytosis  with  relative  increase  of  polynuclear  leucocytes  is 
present  in  nearly  all  cases.  These  data,  together  with  the  local  signs  and 
symptoms,  must  furnish  the  operative  indications  in  the  individual  case. 

Pneumonia. — Pneumonia,  usually  of  the  lobular  type,  is  not  an  uncom- 
mon sequence  of  operations  upon  the  belly.  It  is  probably  more  frequent  here 
than  after  other  operations.  In  some  instances  it  is  attributable  to  the  anes- 
thetic or  to  the  aspiration  of  septic  material  during  anesthesia.  In  others  it 
is  to  be  regarded  as  a  part  of  a  general  septic  process ;  in  these  cases,  when  death 
occurs,  the  pneumonia  is  hardly  to  be  regarded  as  more  than  a  contributory 
causative  factor.  For  the  signs  and  symptoms  of  broncho-pneumonia  the  reader 
is  referred  to  works  on  General  Medicine.  Pneumonia  following  surgical 
operations  is  recovered  from  in  a  large  percentage  of  cases.  In  a  good  many 
instances  it  is  difficult  to  say  at  first  whether  the  process  is  a  pneumonia  or 
an  intense  congestion  of  the  lungs  with  edema  and  a  more  or  less  acute  bron- 
chitis. 

Thrombosis  and  Embolism. — Thrombosis  of  the  external  iliac,  less  often 
of  the  common  iliac  veins  is  a  complication  of  operations  upon  the  belly  in 
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a  pretty  large  number  of  cases — perhaps  in  one  per  cent  of  abdominal  opera- 
tions.   I  have  seen  it  after  ap[xjndicitis  more  often  than  after  other  operations. 
I  have  rarely  seen  it  follow  optTations  for  acute  appendicitis  with  abscess,  peri- 
tonitis, or  other  acute  lesion.     It  has  usually  followed  clean  inter\'al  cases  dur- 
ing convalescence,  when  the  general  condition  of  the  patient  was  good  and  the 
wound  healed  by  primary  union.     For  reasons  not  at  all  clear,  it  occurs  upon 
the  left  side  of  the  body  in  all  but  a  very  small  percentage  of  the  cases.    It  is 
rare  before  the  end  of  the  first  week,  and  may  occur  as  late  as  a  month  after 
operation.    In  a  recent  case,  phlebitis  and  thrombosis  of  the  left  common  iliac 
vein  occurred  six  weeks  after  cholecystectomy  for  pressure  necrosis  of  the  gall- 
bladder due  to  impaction  of  a  very  large  stone  in  the  cystic  duct;  the  case  was 
complicated  by  empyema  in  the  right  pleura.     The  phlebitis  and  thrombosis 
antedated  the  empyema  by  several  weeks.     The  patient  recovered.     The  signs 
and  symptoms  are  rapid  swelling  and  edema  of  the  entire  lower  extremity, 
accompanied  by  moderate  or  severe  pain  and  discomfort,  and  usually  a  moder- 
ate rise  of  temperature  and  an  accelerated  pulse.     If  the  common  iliac  vein 
is  thrombosed  in  men  the  scrotum  will  also  become  swollen  and  edematous.    The 
femoral  vein  may  be  i)alpated  as  a  tender,  hard  cord  in  Scarpa's  triangle,  as 
large  as  a  man's  thumb.     Tenderness  and  sometimes  a  sense  of  resistance  can 
usually  be  traced  above  Poupart's  ligament  into  the  pelvis.     Complete  though 
slow  recovery  is  the  rule.     A  few  of  these  cases  are  preceded  or  followed  by 
pulmonary  emboli.sm.     In  some  cases  there  are  no  symptoms  except  sudden, 
instant  death.     In  others  the  patient  is  suddenly  seized  with  intense  precordial 
distress  and  dyspnea.     Progressive  heart-failure  may  end  life  in  minutes  or 
hours.     A  few  cases  recover.     (For  the  diagnosis  of  "Septic  Pylephlebitis  of 
the  Portal  Vein,"  see  Diseases  of  the  Liver.) 

Intestinal  Obstruction  followino  Abdominal  Operations. — Intes- 
tinal obstruction  may  follow  operations  upon  the  belly  at  any  time  during 
convalescence  or  after  long  delay  and  a  prolonged  period  of  health.  The  first 
variety  alone  will  be  discussed  in  this  section.  A  common  cause  is  the  formation 
of  a  sharp  kink  in  a  coil  of  gut  maintained  in  position  by  the  rapid  adhesion 
of  adjacent  peritoneal  surfaces,  and  favored  by  intestinal  atony,  peritoneal 
irritation,  and  peritonitis.  //  is  certain  that  intraperitoneal  gauze  packings 
introduced  as  drains  may  favor,  and  actually  produce j  this  form  of  obstruction. 
Twists  and  kinks  may  be  produced  by  the  surgeon  when  handling  or  reducing 
prolapsed  coils  into  the  abdomen.  Volvulus  may  form  spontaneously.  Slits 
in  the  mesentery  or  omentum  may  lead  to  an  internal  hernia,  as  may  adhesion 
between  adjacent  coils  of  gut  with  the  formation  of  an  orifice  or  pocket  into 
which  other  coils  find  their  way  and  become  strangulated.  Old  adhesions  and 
bands  may  be  responsible  for  the  condition  as  well  as  new.  Sometimes  obstruc- 
tion may  be  caused  directly  by  the  operation,  as  when  the  transverse  colon  is 
directly  compressed  after  the  operation  of  anterior  gastroenterostomy,  or  as 
when  an  intestinal  anastomosis  produces  an  orifice  or  pocket  into  which  other 
coils  enter.     Intestinal  paralysis  due  to  peritonitis  or  to  handling  of  the  gut, 
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traction  on  its  mesentery,  etc.,  as  already  mentioned,  may  cause  not  only  tem- 
porary but  {KTmanCnt  paralysis  and  obstructive  symptoms.  (For  further  de- 
tails of  causation,  see  Intestinal  Obstruction.)  In  the  given  case  obstruction 
must  be  thouglit  of  when  vomiting  continues  after  forty-eight  hours  and  grows 
more  frequent  in  spite  of  rest  for  the  stomach  by  giving  no  food  by  the  mouth. 
When  no  gas  passes  per  rectum,  when  abdominal  distention  is  progressive,  when 
in  spite  of  encmata  and  gastric  lavage  the  vomiting  becomes  bile-stained  and 
finally  fecal  and  the  bowels  cannot  be  moved,  obstruction  certainly  is  present, 
either  mechanical  or  paralytic.  Together  with  these  symptoms  there  will  be 
abdominal  pain  and  tenderness.  The  presence  of  fever  suggests  peritonitis 
rather  than  mechanical  obstruction.  (See  also  Peritonitis.)  If  the  obstructive 
sjinptoms  occur  during  the  early  days  after  operation,  the  surgeon  may  some- 
times be  at  a  loss  to  distinguish  the  condition  from  peritonitis,  or  from  the 
not  infrequent  cases  in  which  both  conditions  exist.  More  lives  will  be  saved 
by  reopening  the  belly  early  than  by  delay.  If  peritonitis  and  paralysis  of  the 
gut  are  found,  the  patient  will  die,  but  he  wall  have  been  given  the  best  possible 
chance.  If  mechanical  obstruction  exists,  relief  is  possible  by  early  operation 
in  many  cases.  When  the  obstructive  symptoms  develop  after  convalescence 
appears  to  be  established  at  an  interval  of  a  week,  a  fortnight,  or  more,  the 
likelihood  of  peritonitis  may  be  regarded  as  remote.  Operation  should  be  done 
as  soon  as  the  diagnosis  can  be  made,  and  before  the  symptoms  become  urgent 
A  few  hours'  delay  may  find  the  patient  in  a  condition  of  collapse  such  that 
no  operation  is  possible. 

The  two  following  brief  history  abstracts  illustrate  the  good  results  of 
immediate  interference  and  the  fatal  results  of  delay:  I  operated  upon  a  young 
woman  for  acute  appendicitis,  with  perforation  and  a  localized  abscess,  the 
wound  being  left  partly  open  and  drained.  Normal  convalescence  up  to  the 
fourteenth  day.  On  that  day  acute  abdominal  pain,  frequently  repeated  and 
uncontrollable  vomiting  of  bile-stained  fluid.  Progressive  acceleration  of  pulse- 
rate  and  slight  tympanites.  Operation  by  enlarging  the  former  woimd  six 
hours  after  the  first  symptoms  of  obstruction  appeared,  disclosed  a  coil  of  ileum 
twelve  inches  from  the  cecum,  sharply  kinked  and  held  by  recent  adhesions. 
The  intestine  above  the  kink  dilated,  below  collapsed.  Adhesions  easily  sepa- 
rated with  the  fingers.  Gas  seen  to  pass  freely  by  the  former  obstruction. 
Wound  partly  closed.    No  further  obstructive  symptoms.     Normal  recovery. 

The  second  case  was  a  little  boy  aged  ten.  Acute  appendicitis;  operation. 
Perforated  appendix.  Progressive  fibrino-purulent  peritonitis  not  far  ad- 
vanced. Appendix  removed ;  infected  areas  of  peritoneum  w^ashed.  Gauze 
drainage.  Hapid  wound  healing.  Normal  convalosconoo  up  to  the  fifteenth 
day.  On  the  night  of  that  day  sudden  violent  abdominal  pain  and  repeated, 
uncontrollable  vomiting.  Acceleration  of  pulse-rate  and  prostration.  For  rea- 
sons w'hich  need  not  be  specified,  I  was  not  called  until  the  following  morning, 
and  was  unable  to  reach  the  patient  until  noon.  At  this  time  the  child  was 
in  collapse,  nearly  pulseless.    Temperature  subnormal.    Extremities  cold ;  cya- 
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nosis  of  the  face  and  fingers.  Fecal  vomiting  every  few  minutes.  Abdomen 
a  little  distended,  not  markedly  tender.  Condition  of  patient  such  that  no 
operation  could  have  been  borne.  Active  stimulation  and  high  enemata  of  no 
avail.    Patient  became  unconscious  at  1.30  p.m.  and  died  at  2  p.m. 

The  following  case  history  illustrates  intestinal  obstruction  from  ancient 
bands  and  adhesions:  The  obstructive  symptoms  came  on  rather  gradually, 
and  the  obstruction  did  not  become  complete  for  many  days.  For  reasons  not 
entirely  clear  to  myself  at  the  present  time,  I  failed  to  appreciate  the  gravity 
of  the  situation  until  the  patient  was  very  ill,  and  my  bad  judgment  in  this 
ease  nearly  cost  the  patient  his  life.  Since  this  man  left  the  hospital  I  have 
Been  him  at  intervals ;  he  remains  in  good  health. 

Acute  Intestinal  Obstruction  from  Adhesion  Bands  following  Appendec- 
tomy.— A  man,  aged  thirty  years,  who  entered  the  Roosevelt  Hospital  on 
January  8,  1900,  with  the  following  history:  Fifteen  years  before  he  had  a 
severe  attack  of  illness,  which  seems  to  have  been  due  to  an  inflammation  of  the 
vermiform  appendix.  He  remained  well  after  recovery  from  this  attack  until 
five  months  ago,  when  he  had  a  typical  attack  of  appendicitis,  severe  in  char- 
acter, confining  him  to  his  bed  for  many  days  and  terminating  in  an  imperfect 
recovery,  the  region  of  the  appendix  having  remained  tender  upon  pressure 
ever  since.  Three  weeks  ago  he  had  another  severe  attack,  accompanied  by 
the  formation  of  a  tumor  in  the  right  iliac  fossa.  Since  then  he  has  lost 
strength  and  flesh,  and  has  constantly  suffered  from  considerable  discomfort, 
referred  to  the  region  of  the  appendix. 

Upon  admission  to  the  hospital  his  evening  temperature  was  100^  F. ;  pulse, 
84.  There  was  tenderness  on  pressure  and  a  slight  sense  of  resistance  to  be 
felt  over  the  appendix.  He  remained  under  observation  until  January'  20th, 
during  Avhich  time  he  had  a  slight  evening  rise  of  temperature.  The  local 
conditions  remained  about  the  same.  Upon  January  20th  the  abdomen  was 
opened  by  the  intermuscular  incision  of  McBurney.  The  cecum  was  foimd  to 
be  firmly  adherent  upon  its  outer  and  posterior  surfaces  to  the  j)eritoneuin 
covering  the  iliac  fossa.  After  a  rather  tedious  dissection,  a  small  abscess  was 
opened,  which  contained  about  half  a  dram  of  pus.  This  abscess  was  found 
to  communicate,  on  the  one  hand,  with  the  open  end  of  an  appendix  about  an 
inch  in  length,  a  considerable  part  of  the  organ  having  apparently  been  de- 
stroyed, and  on  the  other  \vith  a  small  opening  in  the  wall  of  the  cecum  at  a 
point  about  an  inch  and  a  half  distant  from  and  below  the  base  of  the  appendix. 
The  cavity  of  the  abscess  was  wiped  out  and  the  granulation  tissue  fonning 
its  walls  was  removed  with  a  curette.  The  hole  in  the  gut  was  closed  with 
several  mattress  stitches;  the  appendix  was  amputated  at  its  base,  surrounded 
by  a  ])urse-string  suture  and  inverted  in  the  intestine. 

The  ncHfessary  manipulations  of  the  cecum  were  prolonged  and  severe.  A 
small  drainage  wick  was  placed  in  contact  with  the  sutured  portion  of  the  gut 
and  the  cavity  of  the  abscess,  and  led  out  through  the  abdomiual  wound.  The 
remainder  of  the  wound  was  closed  by  sutures.    The  patient  bore  tlie  operation 
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well;  his  temperature  rose  after  forty-eight  hours  to  101.8°  F.  He  vomited 
several  times  on  the  day  following  the  operation,  and,  although  on  the  next 
day  his  temperature  fell  to  99°  F.,  and  remained  at  that  point  for  the  following 
five  days,  his  stomach  continued  irritable.  His  bowels  moved  freely  upon  the 
third  day ;  the  vomiting  was  greatly  diminished  in  frequency  by  washing  the 
stomach.  The  wound  remained  entirely  clean  except  for  the  discharge  of  a 
small  amount  of  pus  along  the  sinus  created  by  the  drainage  wick.  At  the  end 
of  a  week  his  condition  was  entirely  satisfactory,  but  on  the  eighth  day  the 
vomiting  recurred.  He  had  had  one  or  more  movements  daily  from  the  bowels 
up  to  this  time. 

Although  the  wound  remained  clean,  his  temperature  rose  on  the  tenth  day 
to  101.8°  F.  During  the  ninth  and  tenth  days  following  the  operation  he 
began  to  vomit  more  often,  and  to  complain  of  pain  in  the  stomach  after  taking 
food ;  his  bowels  became  difficult  to  move,  and  upon  the  tenth  day  the  vomited 
material  changed  in  character,  became  of  a  dark-brown  color,  and  had  a  dis- 
agreeable odor.  He  also  suffered  from  severe  abdominal  pains,  and  his  pulse 
showed  signs  of  failing  strength.  Upon  the  eleventh  day  he  did  not  vomit; 
his  bowels  moved  once ;  but  upon  the  following  day  the  vomiting  and  abdominal 
pains  recurred.  Upon  the  fourteenth  day  this  condition  was  more  serious,  the 
vomiting  and  pain  continued,  and  the  vomited  material  was  of  a  decided  fecal 
character.  Numerous  high  enemata  brought  away  only  small  amounts  of  fluid 
feces  mixed  with  mucus  and  blood.  He  began  to  grow  very  weak  and  to  suffer 
from  abdominal  distention,  with  severe  abdominal  pains.  His  pulse  became 
very  rapid  and  feeble  in  spite  of  powerful  stimulations.  On  the  morning  of 
the  fifteenth  day  the  signs  of  acute  intestinal  obstruction  were  unmistakable. 
His  eyes  were  sunken,  his  extremities  cold,  his  abdomen  distended;  he  vom- 
ited frequently,  and  the  vomited  materials  were  distinctly  stercoraceous.  The 
bowels  could  not  be  made  to  move.  Accordingly,  upon  the  fifteenth  day  he  was 
etherized,  and  a  median  abdominal  incision  was  made,  with  its  center  opposite 
the  umbilicus ;  the  peritoneum  was  clean,  but  coils  of  distended  and  congested 
small  intestine  presented  in  the  wound.  These  were  pushed  toward  the  left, 
when  other  coils  of  small  intestine  were  seen  in  a  collapsed  state,  which,  being 
followed,  led  to  the  right  side  of  the  abdomen  in  the  region  of  the  ascending 
colon.  The  ascending  colon  and  two  coils  of  small  intestine  were  found  agglu- 
tinated into  a  solid  mass.  The  coils  above  this  mass  were  distended,  those 
below  were  collapsed.  Upon  further  examination  a  broad,  fibrous  band  was 
seen,  passing  from  the  ascending  colon  toward  the  left ;  behind  it  was  the  outer- 
most coil  of  small  intestine.  Its  caliber  was  completely  shut  off  by  the  pressure 
of  this  band.  The  inner  coil  did  not  appear  to  be  completely  obstructed,  and 
the  band  extended  across  its  front  to  be  attached  upon  the  farther  side  to  its 
mesentery.  The  band  was  divided  and,  as  far  as  possible,  cut  away  with  the 
scissors,  when  the  collapsed  coils  immediately  filled  from  above.  The  two 
coils  of  small  intestine,  however,  were  found  firmly  adherent  to  one  another 
over  an  area  represented  by  nearly  half  their  surfaces  for  a  distance  of  about 
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three  inches.  They  were  separated  with  difBculty.  The  bleeding  during  the 
manipulations  was  considerable,  and  the  patient's  condition  indicating  an 
alarming  collapse,  he  received  a  hot  saline  intravenous  infusion  of  2,0(K)  c.o. 

Temporary  pressure  was  applied  to  these  bleeding  surfaces  by  means  of 
gauze  pads,  and  the  pelvis  was  explored  for  other  possible  causes  of  obstruction. 
Numerous  bands  and  broad  adhesions  were  also  found  between  the  coils  of 
small  intestines  situated  in  the  pelvis;  although  not  apparently  causing  trouble, 
the  bands  were  cut  away.  The  broad  adhesions  were  let  alone.  The  bleeding 
here  w^as  checked  by  temporary  packing.  The  coils  of  small  intestines  which 
had  been  obstructed  were  moved  as  far  as  possible  toward  the  left  side  of  the 
abdomen.  The  site  of  the  operation  was  thoroughly  washed  with  hot  salt  solu- 
tion and  wiped  dry. 

The  abdominal  wound  was  closed  with  sutures  except  at  its  lower  part, 
where  an  opening  was  left  for  two  strands  of  gauze  leading  from  the  bottom 
of  the  pelvis  and  from  the  inner  side  of  the  ascending  colon,  where  it  had  been 
adherent  to  the  small  intestines.  Although  very  weak,  the  patient  responded 
to  the  most  active  stimulation,  and  upon  the  following  day  a  small  movement 
from  the  bowels  occurred  as  the  result  of  an  enema.  His  temperature  rose  to 
102.4°  F.  at  the  end  of  forty-eight  hours.  He  was  fed  chiefly  per  rectum  for 
two  days,  after  which,  the  vomiting  having  subsided,  he  was  given  liquid  nour- 
ishment by  the  mouth.  At  the  end  of  forty-eight  hours  an  abundant  movement 
of  the  bowels  occurred,  after  which  movements  occurred  regularly  without 
trouble.  The  abdominal  wound  remained  clean,  and  the  packing  was  removed 
at  the  end  of  the  fifth  day  and  replaced  by  a  much  smaller  quantity.  His 
abdominal  wound  healed  for  the  most  part  per  primam,  and  he  has  now  almost 
a  linear  scar.  His  convalescence  was  slow  but  uninterrupted.  I  saw  him 
seven  years  later.     lie  had  remained  quite  well. 
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